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ABSTRACT

This thesis proposes and analyzes an ad hoc Bayesian method for

determining lower confidence limits for estimates of mission reliability

of single components using pass/if•ll test data. Sevwual test sequceocs

with different underlying reliabilities are simulated. After each trial

the lower confidence limits are calculated using the Classical method,

the Bayesian method and the proposed method. This is followed by an

accuracy simulation to estimate the accuracy of the proposed method.

The proposed method shows promise for future usefulness in that it is

capable of demonstrating a high degree of reliability with a relatively

small number of trials while maintaining some degree of protection

against accepting unreliable components.
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I. INTRODUCTIONI

Using pass/faJ test data, there are only two methods available for

luwt-r 31U;:!id4UL1UV -iW f . -Li-atw cf =i- Zlbilty

of single components. The methods are the Classical method and Bayesian

method.

The Classical method considers mission reliability as a constant,

and calculates the lower confidence limit by solving for the parameter

p in the BinomialDistribution, B(x;n,p). The basic advantage to this

method is that it provides a conaervativc estimate of mission reliability,

providing some protection against accepting unreliable equipment. The

basic disadvantage of the Classical method is that one must pay a high

premium for this conservative estimate. This premium is in the form

of requiring a large number of trials in order to demonstrate a high

degree of reliability. Even if no failures occur in 30 trials, the 5%

lower confidence limit using the Classical method is only .91. With

developing weapon systems becoming more complex and hence more expensive,

determination of mission reliability using Classical methods will become

more and more economically infeasible.

The Bayesian concept considers mission reliability, R, as a random

variable. One particular Bayesian method assumes R has a Beta distribution.

Prior to testing, a Beta density (prior density) is assumed and the test

data is then used to modify the parameters of the prior density, resulting

in a posterior density. The lower confidence limit is then calculated

by determining the appropriate percentile point of this posterior Beta

density. One advantage to this method is that it allows the use of past

mission test data of technically similar systems in the determination of

the reliability of the system being tested. Engineers and scientists
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who axe designing the present system and have had experience with

technically similar syntems, generally have sound intuition concerning

the mission reliability of the present system. The greatest advantage

of the Payesian method is that by utilizing this intuition a high degree

of reliability can be demonstrated with a relatively small number of

trials. The greatest shortcoming of the Bayesian method occurs when

the above intuition is incorrect. When the sum of the Beta parameters

(a * b) in the prior density is much greater than the number of trials

to be observed, then the resulting lower confidence level is more a

function of the assumed prior density than of Lhe trials results. Thus,

when the assumed prior density is incorrect and the sum of its parameters

is much greater than the number of trials to be observed, then the

resulting lower confidence level will be 'isleadling.

With emerging systems becoming more and more costly, the need for

a method to determine, with a small number of trials, accurate lower

confidence limits of estimated relJIility will become more and more

pressing. The Bayesian method hol,ý promise in this direction; but

with no protection against an incorrect prior density, this method

leaves much to be desired. Clearly then a Bayesian method, modified

to provide protection against an incorrect prior density, would not be

without merit. It was this thought that motivated the research detailed

in this thesis.
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II. SUMTIRY

An ad hoc modified Bayesian technique was devised for calculating

lO0(1-a)% lower confidence limits. This technique has the capability J

number of trials, while maintaining some degree of protection against

accepting inferior components. 'While the proposed method does show

promise for future usefullness, more analysis needs to be done before

it is put to use,

Prior to the testing phase, the government and the contractor will

jointly decide on an initial prior Beta density along with a positive

integer value for k. The proposed method uses Bayesian techniques,

with the only exception being that the prior density is subject to

change. As long as no failures occur, the initial prior density is

used. Once a failure occurs the prior density is changed so that its

mean is equal to the maximum likelihood estimate of the reliability at

that point in the test sequence. If after a failure, k successive

successes occur, the prior density is adjusted further towards the

initial prior and so on.

Several test sequences with different underlying reliabilities

were simulated. After each trail the I00(I-a)% lower confidence limit

was calculated using the Classical method, the Bayesian method and the

proposed method. After this an accuracy simulation was conducted to

estimate the accuracy of the proposed method. As stated above, the

results were promising.
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III. .!&ALYSIS

In order to combine the advantaes of both the Classical wid

Dayesicui Lethods, the following ad hoc modified Bayesian technique

was proposed for determining the lower i00(i-o)% confidence limit of

the mission reliability of a single component, RL(U).

The government and the contractor will jointly decide on an initial

prior density for mission reliability, which is 0(r;ao0 b0 ), by determining

a value for a >0 and b >0. In addition to this prior density they willo 0

also decide on a value for k, which is a positive integer. A number

of components would then be tested and given a chance to live out one

mission. At any point during the test sequence, standard Bayesian

techniques will be used to calculate RL(a), except the prior density

used in the calculation will be varied as follows.

a) If no failures have occurred then the prior density is

just the predetermined prior density, o(r;a 0 ,b 0 ).

b) If i failures have occurred then the prior is $(r;ai,bi),

where ai and bi are determined as follows: let n denote

the number of tests to data, and ni denote the test number

on which the ith failure occurred, then

if Ogn-n <kI then a =ai0'-n -i and b

if k!n-ni<2k then a =a•1)=a0.i-a°o) and bi=b(l)ýbo+b(o)

2 2

if 2k!ai- then ao =a aia ani nb =1)

2 2
if jk .-n e(j+1)k then a -a•J)=a-+(j'1) and b b(J)-b +b(j')

2 2

for J 3,4,5,..,
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Once the prior density has been determined, then the parasieters a and b

of the posterior density are determined by adding the number of successes

iiS ~to date, to a,, and adding the number of failures to date, to bi. In

mathematical terms a.ai+n-i and b=bi+i. The 100(1-0e)% confidence limit,

RL(c), is then determined by finding the 0' percentile point of the

posterior density, 0(r;a,b). Since the Beta density is not defined for

a or b equal to zero, then HL(r) is taken to the identically equal to

zero, then R() is taken to be identically equal to zero until the

first success has been achieved.

Simulation was the basic techniquie used to analyze and evaluate the

accuzacy of the method described above. Since the computations required

in the simulation were completely intractable by hand, the simulation

was conducted on in IBM 360 computer utilizing the FORTRAN IV source

language. During the research and development phase of the development

of a system, it is often the case that the reliability of a component

is improved as inadequacies are found during initial testing. With

this in mind, three sequences of test trials were generated, each

contair-ing increases in their underlying reliability. As in actual

practice, these increases in the underlying reliability took place

only after a trial had resulted in a failure. Each test sequence was

continued until five failures has occurred. The underlying reliabilities

used to determine the iesult of each trial in the three sequences are

shown in Table I below.

11
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TkBL' I

UNlIll{LYING Ri1,IALKLITIiES AI1Efl LIC'U VAIUR2

Nequmnbe R () R( 3 ) "(4) R( 5 )

1 .50 .50 .50 .80 .80

2 .70 .70 .90 .90 .90

3 .80 .90 .95 .95 .95

The result of each trial was determined by comparing a uniformily

distributed random number, on the interval [0,1], to the appropriate

reliability shown above, if the random number was less than or equal

to the underlying reliability, the trial resulted in a success. If

the random number was greater than the underlying reliability, the

trial resulted in a failure.

After the result of each trial in all the sequences had been determined,

the I00(I-c-0') lower confidence limit was determined after each trial,

using the Classical method, the Bayesian method, and the proposed ad hoc

modified Bayesian method.

The classical 100(1-0)% lower confidence level was determined by

solving for the parameter p in the Binomial distribution, B(n,p); that

is by solving for p in the equation
n p

a' 7 (fl)pJ(l- )n'J = f B(X;s,n-s+l)dx
0j=s

where a is the significance level, s is the number of successes to date,

and n is the number of trials to date. Thus the classical i00(I-a)%

10wen, D. B., Handbook of Statistical Tables, p. 264, Addison-Wesely,
1962
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lower confidence level was calculated by finding the oth percentile point

of the Beta density with parameters; a = the number of successes to date,

and b - the number of failures to date plus 1.

To calculate the Bayesian l00(I-c)% lower confidence limit, the

results of all previous trials in a sequence were used to modify the

assumed prior density to determine a posterior density. The Bayesian

confidence limit was then determined by finding the e percentile point

of the posterior density by solving for RL(01) in this equation,

SR L(y)(x;a+s, b+n-s)dx

where a is the value of the parameter a in the prior densit,, and b is

the value of the parameter b in the prior density.

The ad hoc modified Bayesian I00(i--a)% lower confidence limit was

calculated using the procedures detailed earlier in this section.

In all of the above three methods, the i00(i-un') lower confidence

thlimit was calculated by determing the th percentile point of a Beta

density, with the only difference being in the parameters of the

densities used. The standardized Beta density function is defined by

S(~ab) = ~r(a + b± Xa-1 (-X)b-1 for<X<1,>,b>O

r (a) -r(b) o

& 0 otherwise

thus to find the ath percentile point of a Beta density, one had to

determine the value of the constant a .
rta) T(b)

The basic property used to determine the value of a Gamma function

was that r(y) = (y-1) r (y-1). This coupled with the approximation

(accurate to the nearest 1/100,000) that F(1+y) = 1.0 - .5771017y

+.93585B y 2 - .8764218y3 + .0328212y 4  5684729Y5 + .2548205y 6

-.0514993y 7 for 0!yal, was all that was necessary to evaluate any
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Gamma function, by using a recursive multiplication technique. Due to

a limitation on the size of a number that can be stored by the computer,

it was necessary to make the calculations using natural logarithms,

of the actual numbers. The final value for w~aeb was taken as the

antilogarithn of lnEF(a+b)] - ln[F(a)] - ln[r(b)1. For complete details,

see the computer program.

After having determined the value of the constant r(a+b) it was
f(a)-r(b)

then necessary to evaluate the integral L(a) F(a+b) Xa-1 (1.Xb-id" .

0 r(.a) ( )b)

Since the integration wouuld only take place over the lower tail of the

Beta density, and since the lower tail of the Beta density is reasonably

flat, a rectangular approximation was used to evaluate the integral.

To check the accuracy of the above procedures for determining

percentile points of the Beta density, the procedures were used to

th
determine the 25 percentile point for the following values of a and b;

a-1, 1.5, 5, 30, 60, and b=1, 1.5, 2.5, 5, 10. The resulting values

never varied more .01 from the tabulated values.

In order to gain further insight into the sensitivity of the proposed

method to the parameter values assumed in the prior density, four pairs

of parametric values were used, as shoim in Table II below.

TABLE II

PRIOR DEN•ITIES

a 45.0 45.0 90.0 90.0

b 2.5 5.0 5.0 10.0

I00(1-s)- lower coifidence levels were calculated after each trial, using
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the Classical method, the Bayesian method and ad hoc modified Bayesian

method with the four different priors showm above and for the modified

Bayesian method with k=5,10. These lower confidence levels were cal-

culated for significance levels of .05, .10, and .20. For computed

results see the computer output.

After completing this, a simulation was conducted to determine the

accuracy of the proposed method. To accomplish this, three test

sequences, each with one underlying reliability and consisting of 30

trials, were generated. The underlying reliabilities used in the three

sequences to determine the outcome of a trial were; .80, .90, and 95.

After each trial, the i00(I-<Y)% lower confidence limit was calculated

using the ad hoc modified Bayesian method with the four prior densities

shown in Table I and for the three significance levels of .05, .10, and

.20. The above was then replicated 40 times, resulting in 40 lower

confidence limits for each trial in each sequence, for each prior density

and for each value of ot. These 40 lower confidence limits were then

ordered according to magaitude. If the proposed method is accurate,

then one would expect I00(I-9)7o of the values for each trial to be less

than or equal to the underlying reliability and 100(a')S of the values

to be greater than the underlying reliability. For the case where a=.20,

th
and with 40 values, one would expect the 9 highest value to be less

than or equal to the underlying reliability, and one would expect the

8 th highest value to be greater than the underlying reliability. These

values are tabulated in Table IV, for the case k=5. As an example, to

read the accuracy estimate for the proposed Liethod after 25 trials when

the underlying reliability is .80 and for the prior distribution defined

15



by a = 45 and b = 5, one must turn to that portion of the table labeled

Underlying Reliability - .80, and read down the first column to trial

number 25, and fromi columns 2 and 3 (corresponding to a=45, b=5) extract

the values .81 and .82.

16



IV. kRESULTS

For a complete listing of the computed results of the first

simuJation, see ine CompuLve- uuiz .Guw ........ a2g ;..i+•"

mrny sditional runs, using different random numbers, pointed out three

basic characteristics of the proposed method.

The first chaxacteristic is that the proposed method is capable of

demonstrating a high degree of reliability with a relatively small

number of trials.

The second and most important characteristic is that the proposed

method is much more sensitive than the Bayesian method to the underlying

reliability, thus providing a degree of protection against the assumption

of an incorrect prior density. For example, in one simulation run the

first 18 trials resulted in 13 successes and 5 failures. The maximum

likelihood estimate of the underlying reliability would be 1 /18 - .72.

At the end of the 18 trials, the computed 800 lower confidence limits

were as shown in Table III below.

TABLE III

801. LOWER COEFIDBNCE LIMITS

A B C0120 BCL20 WOL20
(Classical) (Bayesian) (MIodified)

45.0 5.0 .60 .82 .67
90.0 10.0 .60 .85 .67
47.5 2.5 .60 .86 .67
95.0 5.0 .60 .90 .67

As pointed out by Sequence I in the Accuracy Simulation, the degree of

protection is not complete, but one must expect to pay some price for

the capability of demonstrating high degrees of reliability with a small

number of trials.

17
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The third characteristic indicated in this study is that there is

little difference between the computed ad hoc confidence limit for k=5

I . I I I .P ' A . I -,.I

" ", U ZL - I U . "L t : U YL.y L m e I d e t~U1 t C L "L ' L. -L t..LC U. L.Y U L C ýJA . 1 ~ L D % YA L " ýL Ul A l u
trial is the 5th. 6th. 7th, 8th. or 9th consecutive success. Only a

small portion of the trials fell in the above category.

For a partial listing of the results from the accuracy simulation

see Table IV. Sequence 1 of the accuracy simulation demonstrates the

degree of protection provided by the proposed method. There was a

significant drop in the reliability estimate between the 7th and 8th

trial. Of the 40 replications of Sequence 1, 9 of the replications

resulted in the first 7 trials being all successes, where only 4 of

the replications resulted in the first 8 trials being all successes.

With this being the case, the accuracy estimate for trials I thru. 7 is

really an accuracy estimate of the Bayesian method, while for trials

8 thru 30 it is an accuracy estimate of the ad hoc method.

Further analysis of the data pointed out two counterintuitive

characteristics of the proposed method. From the description of the

proposed method, one would expect the proposed method to yield a result

somewhere in between the results yielded by the Classical method and the

Bayesian method. This is not always the case. If the Bayesian prior

density underestimates the underlying reliability, then it is possible

for the ad hoc method to yield a result that is higher than those yielded

by either the Classical or Bayesian methods. This is caused by the fact

that the Bayesian method is fairly insensitive to the underlying

reliability coupled with the fact that the Classical method is very

conservative when the number of tri•.ýs is small. For an example of the

above, see Sequence 3 in the Computer Output. It is also possible for

18



the proposed method to yield a result that is lower than either the

Classical or the Bayesian result. This result is achieved only when a

sequence begins with two or more failures, an unlikely event for a

component having an underlying reliability of .80 or higher. if a

sequence does begin with two failures and then a success, the proposed.

method will continue to give lower results than the Classical method

until the next failure occurs.

The second counterintuitive characteristic of the proposed method

is that it is possible to get an increase in the lower confidence limit

from trial I to trial i+W, even though trial i+i resulted in a failure.

In order for this to occur, with the values of k tested, two conditions

must hold. The first is that the sequence must begin with a failure,

followed by a success, and the second condition is that the second

failure must occur before there are k successive successes. To understand

what causes the Increase in the lower confidence limit it in necessary

to realize that when a sequence begins as stated above, the proposed

method will yield the same results as the Classical method until either

the kth successive success or until the second failure, whichever comes

first. With this being the case, then if j<k successive successes have

occurred, the ad hoc posterior density will be 5(x;j,1), and if the

next trial results in a failure the ad hoc posterior density will be

ý(x;2j,2) yielding a higher lower confidence limit.

19



TABLE IV

RESULTS OF ACCURACY EIMULATION FOR o=.20

b 5.0 10,., 2.5 5.0

Trial # 9th 8th 9th 8th 9th 8th 9th 8th

1 .87 ,87 .88 .88 .93 .93 .94 .94
2 .88 .88 .88 .88 .94 ,94 .94 ,94
3 .88 .88 .83 88 .94 .94 .94 .94
4 .88 .88 .89 .89 ,94 ,94 .94 .94
5i .138 ,83 .89 .89 .94 .94 .94 .94
6 .39 .89 .89 089 .94 .94 .94 .94
7 .89 .89 .89 .89 .94 ý.94 .94 .94
a .82 ..2 .82 .82 86 .87 .88 .88
9 .80 o83 .80 .83 .84 .84 s6 .86

10 .81 181 s8o so0 .84 .84 s6 a6
11 .81 .81 .80 .81 .85 .85 .87 .87
12 .81 82 .81 .81 .86 a6 .87 .87
13 .80 .80 .80 .80 .86 .86 .87 .87
14 lei .83 .80 .82 .87 as .88 .88
15 ,81 .82 .81 .82 .87 .87 .88 .88
16 .82 o82 82 o82 .85 .87 .87 .88
17 .83 .84 .83 .84 .87 .88 .88 .88
18 .84 84 .84 .84 .86 .88 .88 .88
19 .82 .8 82 .83 .86 .86 .87 .87
20 .82 .82 .81 .82 .86 .87 .88 .88
21 .82 .82 .82 .83 .86 .87 .88 .88
22 .82 .82 .82 .82 .85 .87 .87 .88
23 .82 .83 .82 .83 .85 .85 .87 .87
24 .81 .83 .81 .82 .86 s86 .87 o87
25 .81 .82 .81 .81 .85 .86 .86 .87
26 .82 .82 .82 .82 ,86 .87 .87 .88
27 .83 .83 .82 .82 .87 .87 .88 .88
28 .83 .83 .82 .83 .87 .87 .88 .88
29 .84 .85 .84 .85 .88 ,88 .88 .89
30 .84 .84 .84 .84 .88 .88 .88 .88

i
I
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TABLE IV (Con't)

RESULTS OF ACCURACY S.-ULATION FOR v=.20

UNDERLYING =1 IABILITY = .9o

a 45.0 90.0 47.5 95.0

b 5.0 10.0 2.5 5.0

Trial # 9th 8th 9th 8th 9th 8th 9th 8th

1 .87 .87 .88 .38 .93 .93 .94 .94
2 .88 .88 .88 .88 .94 .94 .94 .94
3 .88 .88 .88 .88 .94 .94 .94 .94
4 .88 .88 .89 .89 .94 .94 .94 .94
5 .88 .88 .89 .89 .94 .94 .94 .94
6 .89 .89 .89 .89 .94 .94 .94 .947 .89 .89 .89 .89 .94 .94 .94 .948 .89 .89 .89 .89 .94 .94 .94 .94
9 .89 .89 ,89 .89 94 .94 .94 .94

10 .89 .89 ,89 .89 .94 .94 .94 .94
11 .90 .90 .89 .89 .95 .95 .94 .94
12 .90 .90 .89 .89 .95 .95 .95 .95
13 .90 .90 89o .90 .95 .95 .95 .95
14 .90 .90 .90 .90 .95 .95 .95 .95
15 .90 .90 .9o .90 .95 .95 .95 .95
16 .90 .90 .90 .90 .95 .95 .95 .95
17 .91 .91 .90 .9o .93 .95 .94 .95
17 .91 .91 .90 .9o .93 .93 .94 .94
19 .91 .91 .90 .9o .93 .95 .94 .94
21 .91 .91 .90 .90 .93 .95 .94 .94
21 .91 .91 .90 .90 .93 .93 .94 .94
22 .91 .91 .90 .90 .93 .95 .94 .94
23 .90 .91 .90 .9o .94 .94 .94 .94
24 .9o .90 .90 .90 .94 .94 .94 .94
25 .90 .90 .90 .90 .94 .94 .94 .94
26 .90 .90 .90 .90 .94 .94 .94 .94

27 .90 .90 .90 .90 .94 .94 .94 .94
28 .91 .91 .90 .90 .93 .94 .93 .94
29 .91 .91 .90 .90 .93 .93 .93 .93
30 .91 .91 .90 .90 .92 .93 .92 .92
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TABLE, IV (Con't)

RESULTS OF ACCURACY SfL•UION FOR ce=, 20

UIIDERLYIIG RILIABILITY = .95

a 45.0 90.0 47.5 95.0

b 5.0 10.0 2.5 5.0

Trial L 9th 8th 9th 8th 9th 8th 9th 8th

1 .87 687 .88 .88 .93 .93 .94 .94
2 .88 .88 .88 .88 .94 ,94 .94 .94
3 .88 .88 .88 .88 .94 .94 .94 .94
4 .88 ,88 .89 .89 .94 .94 .94 .94
5 .88 .88 .89 .89 .94 .94 .94 .94
6 .89 .89 .89 .89 .94 .94 .94 .94
7 .89 .89 .89 .89 .94 .94 .94 .94
8 .89 .89 .89 .89 .94 .94 .94 .94
9 .89 .89 .89 .89 .94 .94 .94 .94

10 .89 .89 .89 .89 .94 .94 .94 .94
11 .90 .90 .89 .89 .95 .95 .94 .94
12 .9o .90 .89 .89 .95 .95 .95 .95
13 .90 .90 .90 .90 .95 .95 .95 .95
14 .9o .90 .90 .90 .95 .95 .95 .95
15 .90 .90 .90 .90 .95 .95 .95 .95
16 .90 g90 .90 .90 .95 .95 .95 .95
17 .91 .91 .90 .90 .95 .95 .95 .95
18 .91 .91 .90 .90 .95 .95 .95 .95
19 .91 .91 .9o .90 .95 .95 .95 .95
20 .91. .91 .90 .90 .95 .95 .95 .95
21 .91 .91 ,90 .90 .95 .95 .95 .95
22 .91 .91 .90 .90 ,95 .95 .95 .95
23 .91 .91 .90 .90 .96 .96 .95 ,95
24 .91 .91 .90 .90 .96 .96 .95 .95
25 .92 .94 .91 .94 .96 .96 .95 .95
26 .92 .92 .91 .91 .96 .96 .95 .95
27 .92 .92 .91 .91 .96 .96 .95 .95
28 .92 .92 .91 .91 .96 .96 .95 .95
29 .92 .92 .91 .91 .96 .96 .96 .96
30 .92 .92 .91 .91 .96 .96 .96 .96

2



V. CONCLUSIONS

The ad hoe modified Bayesian technique for determining I000(-c)%

lower confidence limits, holds significant promise for future usefulness.

It has the capability of demonstrating high degrees of reliability with

a relatively small number of trials while maintaining some degree of

protection against accepting an inferior component because of the

assumption of a prior density that overestimates the reliability of the

component.

While the proposed method shows promise, much analysis still needs

to be done before it is put to uqe. More analysis is needed to determine

the sensitivity of the method to the value of k. The method also has

to be investigated over a wider range of underlying reliabilities and

assumed prior densities. In this "Missile Age" where component mission

reliabilities of .99+ are not rare, a definite need for analysis exists,

to determine appropriate values for k. After 3xk successive sucoeases

have occurred, the proposed method yields essentially the same results

as the Bayesian method, thus to choose a k that is too small will result

in the loss of protection afforded by the method. To pick a k that is

too large will result in values quite close to those given by the

Classical method, thus requiring a larger number of trials.
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COMPUTEP OUTPUT

SIGNIrICANCE_ LEVEL : .05

SEQUENCE NUMBER I

UNDERLYING RELIAMILITIES 0.50 0.50 0.50 0.80 0.80

TP !L TP TAI K=5 K=10
NUFR RESULT A B CCLO0 1CLO5 Wc105 WCL05

45.00 5.00 0.00 0.81 0.00 0.00
90.30 10.00 0.00 0.84 0.00 0.00
47.50 2.50 0.00 0.87 0.00 0.00
95.00 5.00 0.00 0.90 0.00 0.00

2 1 45.00 5.00 0.03 0.81 0.03 0.03
90.00 10.00 0.03 0.84 0.03 0.0?
47.50 2.50 0.03 0.87 0.03 0.03
95.00 5.00 0.03 0.90 0.03 0.03

3 1 45.00 5.00 0.14 0.81 0.14 0.1A
90.00 10.00 0.14 O..4 0.14 0.14
47.50 2.50 0.14 O.C9 0.14 0.14
95.00 5.00 0.14 0.90 0.14 0.14

4 0 45.00 5.00 0.10 0.71 0.23 0.23
90.00 10.00 0.10 0.83 0.23 0.2?
47.50 2.50 0.10 0,85 0.2A 0.•
95.00 5.00 0.10 0.89 0.23 0.23

5 1 45.00 5.00 0.19 0.80 0.29 0.20
90.00 10.00 0.19 0.84 0.29 0.29
47.50 2.50 0.19 0.86 0.20 0.29
95.00 5.00 0.19 0.89 0.29 0.29

6 1. 45.00 5.00 0.28 0.80 0.35 0.35
90.00 10.00 0.28 0.O4 0.35 0.35
47.50 2.50 0.28 0.86 0.35 0.35
95.00 5.00 0.28 0.90 0.35 0.35

7 0 45.00 5.00 0.23 0.78 C.36 0.36
90.00 10.00 0.2? 0.83 0.36 0.16
47.50 2.50 0.23 0.84 0.36 0.36
95.00 5.00 0.23 0.88 0.36 0.36

8 1 45.00 1i.00 0 29 0.79 0.40 0.40
90.00 10.00 ( ,2 0.83 0.4,0 0.40
47.50 2.50 0.2 0.84 0.1-0 0.40
95.00 5.00 0.29 0.S9 0.40 0.40

9 1 45.00 5.00 0.35 0.79 0.43 0.43
90.00 10.00 0.35 0.83 0.43 0.43
47,50 2.50 0.35 0.84 0.43 0.43
95.00 5.00 0.35 0.89 0.43 0.43

10 1 45.00 5.00 0.40 0.79 0.46 0.46
CO.00 10.00 O.t4O 0.83 0.46 0.46
47.50 2.50 0.40 0. l 0.t6 0.46
95.00 5.00 0.40 0.R9 0.46 0.46

11 1 45.00 5.00 0.4z 0.80 0.49 0.43
90.00 10.00 0.44 0.33 0.48 0.48
47.50 2.-0 0. 44 0.95 0.48 0.48
95.00 5.00 0.4.4 0.89 0.48 0.48

24



TPiAL TPIAL K=5 K=10
NUMBER RESLILT A B CCLOz BCL05 WCL05 WCLO5

12 1 45.00 5.00 0.48 0.80 0.70 0.51
90.00 10.00 0.48 0.84 0.73 0.51
47.50 2.50 0.48 0.85 0.77 0.51.
95.00 5.00 0.43 0.89 0.81 0.51

9b.00 1 .00 0.91 0.80 0.71 0.53

4'7.50 2.50 0. C0.85 0.78 0.53
95.00 5.00 0.51 0.89 0.82 0.53

14 0 45.00 5.00 0.47 0.79 0.57 0.57
90.00 10.00 0.47 0.83 0.57 0.57
47.50 2.50 0.47 0.84 0. 5 0.57
95.00 5.00 0.47 0.88 0.57 0.57

15 1 45.00 5.00 0.49 0.7q 0.59 0.59
90.00 1.0 00 0.49 0.83 0.59 0. 5
47.50 2.50 0.49 0.84 0.59 0.50
95.00 5.00 0.49 0.88 0.55 0.59

16 1 45.00 5.00 0.52 0.79 0.60 0.60
90.00 10.00 0.52 0.83 0.60 0.60
47.50 2.50 0.52 O.84 0.60 0.60
95.00 5.00 0.52 0.88 0.60 0.60

17 1 45.00 5.00 0.54 0,80 0.61 0.61
90.00 10.00 0.54 0.83 0.61 0.61
47.50 2.50 0.54 0.84 0.61 0.61
95.00 5.00 0.54 0.88 0.61 0.61

18 0 4.5.00 5.00 0.51 0.78 0.60 0.60
90.00 10.00 0.51 0.82 0.60 0.60
47.50 2.50 0.51 0.83 0.60 0.60
95.00 5.00 0.51 0.87 0.60 0.60

25



SIGNIFI-CANCE LEVEL = .05

SEQUENCE NUMBER 2

UNDERLYING RELIABILITIES 0.70 0.70 0.9(* 0.90 0.90

TRIAL TRIAL K=5 K=10
NUMBER RESULT A B CCL05 BCL05 WCLO5 WCL05

1 1 45.00 5.00 0.06 0.8? 0.83 0.83
90.00 10.00 0.06 0.ý5 0.85 0.85
47.50 2.50 0.06 0.90 0.90 0.90
95.00 5.00 0.06 0.92 0.92 0.92

2 1 45.00 5.00 0.23 0.83 0.83 0.83
90.00 10.00 0.23 0.85 0.85 0.85
47.50 2.50 0.23 0.90 0.90 O.qO
95.00 5.00 0.23 0.92 0.92 0.92

3 1 45.00 5.00 0.37 O.P4 0.84 0.84
90.00 10.00 0.37 0.86 0.8.6 0.86
47.50 2.50 0.37 0.90 0.90 0.0
95.00 5.00 0.37 0.92 0.92 0.92

4 1 45.00 5.00 0.48 0.84 0.84 0.84
90.00 10.00 0.48 0.86 0.86 0.86
47.50 2.50 0.48 0.90 0.90 0.90
95.00 5.00 0.48 0.92 0.92 0.92

5 1 45.00 5.00 0.55 O.S4 0.84 0.84
90.00 10.00 0.55 0.86 0.96 0.96
47.50 2.50 0.55 0.91 0.91 0.C01
95,00 5.00 0.55 0.92 0.92 0.92

6 0 45.00 5.00 0.42 0.82 0.64 0.64
90.00 10.00 0.42 0.85 0.64 0.64
47.50 2.50 0.42 0.88 0.64 0.64
95.00 5.00 0.42 0.91 0.6-'- 0.64

7 1 45.00 5.00 0.48 0.83 0.67 0.67
90.00 10.00 0.48 0.85 0.67 0.67
47.50 2.50 0.48 O.eS 0.67 0.67
95.00 5.00 0.48 0.91 0.67 0.67

8 1 45.00 5.00 0.53 0.3 0.69 0.69
90.00 10.00 0.53 0.85 0.69 0.60
47.50 2.50 0.53 0.P? 0.69 0.69
95.00 5.00 0.53 0.91 0.69 0.69

9 1 45.00 5.00 0.58 0.83 0.71 0.71
90.00 10.00 0.58 0.95 0.71 0.71
47.50 2.50 0.58 0.89 0.71 0.71
95.00 5.00 0.58 0.91 0.71 0.71

10 1 45.00 5.00 0.61 0.84 0.73 0.73
90.00 10.00 0.61 0.85 0.73 0.73
47.50 2.50 0.61 0.89 0.73 0.7S
95.00 5.00 0.61 0.91 0.73 0.73

ii 45.00 5.00 0.6A. 0.84 0.76 0.7L
90.00 10.00 0.64, 0.86 0.77 0.74
47.50 2.50 0.64 0.89 0.83 0.74
95.00 5.00 0.64 0.91 0.85 0.74

12 1 45.00 5.00 0.67 0.84 0.77 0.75
90.00 i0.00 0.67 0.86 0.77 0.75
47.50 2.50 0.67 0.89 0.84 0.7F
95.00 5.00 0.67 0.91 0.85 0.75

26



TRIAL TRIAL 
K:5 K=10

NUMBER RESULT A B CCL05 BCLO WCLO5 WCLO5
13 1 4,5.00 5.00 0. 69 0.34 0.77 0.77

0.69 0.94 0.7'7 0.77,
901 -.00 10.00 f729 0.00 10.00 0. 69 0. 96 0.77 0.77

47.7.O 2.50 0.69 00 0.84 0.77

95.00 5.UU u.o• u. - .

14 .45.00 5.00 0.71 0.65 0,78 0.781 4- ^ .. . 0,, o n n7 .• p o . ?8 0 .78
90U.UU 1V.0V go 0.85 0.78
47.50 2.50 0.71 0.90 0.85 0.7•
95.00 5.00 0.71 0.91 0.86 0.78

15 1 45.00 5.00 0.73 0.85 0.78 0.79
90.00 10.00 0.73 0.86 0.78 0.79

47.50 2.50 0.73 O.qO 0.85 0.79
95.00 5.00 0.73 0.92 0.86 0.79

16 1 45.00 5.00 6.74 0.8 0.84 0.79
90.00 10.00 0.74 0.86 0.86 0.78
47.50 2.50 0.74 0.90 0.89 0.85
95.00 5.00 0.74 0.92 0.91 0.86

17 0 45.00 5.00 0.658 0.83 0.79 0.70

90.00 10.00 0.6e 0.E5 0.79 0.70
47.50 2.50 0.6s 0.88 0.79 0.79

95.00 5.00 0.68 0.91 0.79 0.79

18 45.00 5.00 0.69 0.84 0.79 0.79
90.00 10.00 0.6q 0.85 0.79 0.79
47.50 2.50 0.69 0.88 0.79 0.70
95.00 5.00 0.69 0.91 0.79 0.79

19 0 45.00 5.00 0.65 0.82 0.74 0.74

90.00 10.00 0.65 0.85 0.74 .7.4
97.50 2.50 0.65 0.E7 0.74 0.74
95.00 5.00 0.65 o.8O 0.74 0.74

20 1 45.00 5.00 0.66 0.82 0.75 0.75
90.00 10.00 0.66 0.85 0.75 0.75

47.50 2.50 0.66 0.87 0.75 0.75
95.00 5.00 0.66 O0qO 0.75 0.75

1 45.00 5.00 0.68 0.83 0.75 0.7f
21 90.00 10.00 0.68 O.A 0.7r 0.75

47.50 2.50 0.6F8 0.67 0.75 0.75
95.00 5.00 0.68 0.90 0.795 0."

22 1 45.00 5.00 0.69 0.83 0. 76 0.76
90.00 10.00 0.69 0.85 0.76 0.76

47.50 2.50 0.69 0.87 0.76 0.7f
95.00 5.00 0.69 0.90 0.76 0.76

23 1 45.00 5.00 0.70 0.83 0.77 0.77

90.00 10.00 0,70 0.,5 0.77 0.77

47.50 2.50 0.70 0.:7 0.77 0.77

95.00 5.00 0.70 o.9o 0.77 0.77

24 1 45.00 5.00 0.71 0.83 0.79 0.77
90.00 10.00 0.71 0.85 0.79 0.77
47.50 2.50 0.71 0.88 0.84 0.77
95.00 5.00 0.71 0.;0 0.85 0.77

25 1 45.00 5.00 0.72 0.83 0.P0 0.78
90.00 10.00 0.72 0.P5 0.70 0.78
47.50 2.50 0.72 0.88 0.84 0.78

95.00 5.00 0.72 0.cO 0.06 0.78

26 1 45.00 5.00 0.73 0.84 0.80 0.78

90.00 10.00 0.73 0.8• o-7q 0.78
47.50 2.50 0,73 0.8B 0.85 0.78
95.00 5.00 0.73 0.90 0.86 O.78

27



TRIAL TRIAL K=5 K=10
NUMBER RESULT A B CCL05 BCL05 WCL05 WCL05

27 1 45.00 5.00 0.74 0.P4 0.80 0.' 0
qO.O0 10.00 0.74 0.85 0.80 0. 9
47.50 2.50 0.74 0.88 0.85 0.79
95.00 .00 0.74 0.90 0.86 0,79

28 1 45.00 5.00 0.75 0.*4 0.81 0.79
90.00 10.00 0.75 0,86 0.80 0.796 w. O. •5 .7

95.00 5.00 0,75 O.qO 0.86 0.7'9

29 0 45.00 5.00 0.72 0.83 0.79 0.79
90.00 10.00 0.73 0.85 0.79 0.79
47.50 2.50 0.72 0.87 0.79 0.7q
95.00 5.00 0.72 0.90 0.79 0.79

30 1 45.00 5.00 0.73 0.83 0.79 0.79
90.00 10.00 0.73 0.85 0.79 0.79
47.50 2,50 0.73 0.87 0.76 0.79
95.00 5.00 0.73 0.90 0.79 0.79

31 1 45.00 5.00 0.73 0.83 0.78 0.79
90.00 10.00 0.73 0.85 0.79 0.70
47.50 2.50 0.73 0.87 0.79 0.79
95.00 5.00 0.73 0.90 0.79 0.79

32 1 45.00 5.00 0.74 0.83 0.80 0.80
90.00 10.00 0.74 O.85 0.80 0.80
47.50 2.50 0.74 0.87 0.80 0.80
95.00 5.00 0.76 0.90 0.80 0.80

33 1 45.00 5.00 0.765 O.84 0.80 O.R80
90.00 10.00 0.75 0.85 0.81 0.8.
47.50 2.50 0.75 0.87 0.80 0.80
95.00 5.00 0.76 0.90 0O.qO .80

34 1 45.00 5.00 0.76 0.84 0.82 0.80
90.00 10,00 0.76 0.85 0.81 0.80
47.50 2.50 0.76 0.88 0.86 0.80
95.00 5.00 0.76 0.90 0.86 0.08

35 1 45.00 5.00 0.767 0.,4 0.82 0.81
90.00 10.00 0.76 0.86 0.81 0.81
47.50 2.50 0.76 0.88 0.86 0.81
95.00 5.00 0.76 0.90 0.86 0.81

36 1 45.00 5.00 0.77 0,85 0.82 0.81
90.00 10.00 0.7 8 0.86 0.81 0.81
47.50 2.50 0.77 0.88 0.86 0.81
95.00 5.00 0.77 0.90 0.87 0.81

37 1 45.00 5.00 0.77 0.84 0.82 0.81
90.00 10.00 0.77 0.86 0.81 0.8?
47.50 2.50 0.77 0.86 0.87 0.81
95.00 5.00 0.77 0.90 0.87 0.81

38 1 45.00 5.00 0.7F 0.85 0.83 0.82
90.00 10.00 0.78 0.86 0.81 0.8247.50 2.50 0.78 0.88 0.86 0.82
95.00 !, 00 0. 78 0. 90 O,.97 0. 32

39 1 45.00 5.00 0.79 0.85 0.84 0.83
90.00 10,00 0.7; 0.66 0.P5 0,.8?
47.50 2.50 0.79 0.F8 0.87 0.86
95.00 5.00 0.79 0.90 0.89 0.87

40 1 45.00 5.00 0.79 0,•5 0.84 0.9?()0.00 10.00 0.79 O,."1•6 0.85 0.82
47.50 2.50 0.79 0,4-8 0.87 0,37
95.00 5,.O0 O,.79 O, 90 0. 89 O,.87

28



TRIAL TRIAL K:5 K=10
NUMBER RESULT A B CCL05 BCLO5 WCL05 WCL05

41 1 45.00 5.00 0.80 0.85 0.84 0.83
90.00 10.00 0.80 0.P6 0.86 0.82

90.00 10.00 0.80 0.8•6 0.86 0.92
95.00 5.00 0.81 0.81 0.85 0.84

42 1 45.00 5.00 0.80 0.85 0.85 0.84
90.00 10.00 0.80 0.86 0.86 0.82
47.50 2.50 0.80 0.83 0.87 0.87
95.00 5.00 0.80 0.91 0.89 0.87

43 1 45.00 5.00 0.82 0.86 0.85 0.84
90.00 10.00 0.80 0.86 0.86 0.92
47.50 2.50 0.82 0.89 0.88 0.87
95.00 5.00 0.82 0.91 0.90 0.88

44 1 45.00 5.00 0.81 0.86 0.85 0.84
90.00 10.00 0.81 0.87 0.86 0.02
47.50 2.50 0.81 0.89 0.89 0.87
95.00 5.00 0.81 0.91 0.90 0.8e

45 1 45.00 5.00 0.83 0.86 0.86 0.84
90.00 10.00 0.8E 0.87 0.86 0.86
47.50 2.50 0.81 0.80 0.89 0.88
95.00 5.00 0.83 0.91 0.90 0.88

46 0 45.00 5.00 0.82 0.86 0.86 0.84
90.00 10.00 0. 8? 0.87 O.66 0.83
47.50 2.50 0.82 0.89 0.89 0.88
95.00 5.00 0.8e2 0.9!l 0,90 0.88

47 1 45.00 5.00 0.82Z 0.66 0.86 0.84
90O.00 10.00 0.82 0.87 0.87 0.83
47.50 2.50 0.82 0.89 0.89 0.88

95.00 5.00 0.82 0.91 0.90 0.85

48 1 45.00 5.00 0.82 0.86 0.86 0.89
90.00 10.00 0,82 0,87 0.87 0.83
47.50 2.50 0.82 0.89 0.89 0.8,e
95,00 5.00 0.8• 0.91 0.90 0.88

49 1 45.00 5.00 O.S O'! .P6 0.86 0.86
(90.00 i0.00 0.81l 0.87 0.67. 0. F6
47.50 2.50 0.93 0.89 0.89 0.-8 P

95.00 5.00 0.81 0.90 0.85 0.95

29



SIGNIFICANCE LEVEL = .05

SEQUENCE NUtA8ER 3

I1i•nr•D VTIr-, Dri TAQT, TTT n an n on n aA n at A cc A

TRIAL TRIAL K=5 K=10NUMBER RESULT A B CCLO5 BCLO5 WCLO5 WCLO5
0 45.00 5.00 0.00 0.81 0.00 0.00

90.00 10.00 0.00 0.84 0.00 0.00
47.50 2.50 0.00 0.87 0.00 0.00
95.00 5.00 0.00 0.90 0.00 0.00

2 1 45.00 5.00 0.03 0.81 0.03 0.03
90.00 10.00 0.03 0.84 0.03 0.03
47.50 2.50 0.03 0.87 0.03 0.03
95.00 5.00 0.03 0.90 0.03 0.03

3 1 45.00 5.00 0.14 0.81 0.14 0.1-
90.00 10.00 0.14 O.P4 0.14 0.14

47.50 2.50 0.14 0.88 0.14 0.14
95.00 5.00 0.14 0.90 0.14 0.14

4 1 45.00 5.00 0.25 0.92 0.25 0.25
90.00 10.00 0.25 0.85 0.25 0.25
47.50 2.50 0.25 0.88 0.25 0.25
95.00 5.00 0.25 0.91 0.25 0.25

5 0 45.00 5.00 0.19 0.8,0 0.5 0.3f
90.00 10.00 0.19Q 0.84 0.35 0.35
47.50 2.50 0.19 0.86 0.35 0.35
95.00 5.00 0.19 0.89 0.35 0.35

6 1 45.00 5.00 0.28 0.80 0.40 0.40
90.00 10.00 0.28 0.84 0.40 0.4O
47.50 2.50 0.28 0.86 0.40 0.40
95.00 5.00 0.28 0.90 0.40 0.40

7 1 45.00 9.00 0.35 0.80 0.44 0.44
90.00 10.00 0.35 0.84 0. 44 0.44
47.50 2.50 0.35 0.86 0.44 0.44
95.00 5.00 0.35 0.O 0.44 0.44

8 1 45.00 5.00 0.41 0.81 0.48 0.42
90.00 10.00 0.41 0.8-4 0.48 0.48
47.50 2.50 0.41 0.86 0.48 0.48
95.00 5.00 0.41 0.90 0.48 0.48

9 1 45.00 5.00 0.46 0.81 0.51 0.51
90.00 10.00 0.46 0.84 0.51 0.51
47.50 2.50 0.46 0.87 0.51 0.51
95.00 5.00 0.46 0.90 0.51 0.51

10 1 45.00 5.00 0.50 O.P1 0.72 0.54
90.00 10.00 0.50 0.84 0.74 0.54
47.50 2.50 0.50 0.87 0.79 0.54
95.00 5.00 0.50 0.90 0.83 0.54

11 1 45.00 5.00 0.53 0.82 0.72 0.57
90.00 10.00 0.53 0.85 0.75 0.5-
47.50 2.50 0.53 0.87 o.8o 0.57
95.00 5.00 0.53 0.90 0.83 0.57

12 1 45.00 ý.00 0.57 0.82 0.73 0.59
90.00 I1.00 0.57 0.P5 0.75 0.l9
17.50 2.50 0.57 0.87 0.80 0.59
95.00 5.00 0.57 0.90 0.83 0.59

30



TRIA L TRIAL K=5 K=10
NUMBER RESULT A B CCLO5 BCL05 WCL05 WCL05

13 1 45.00 5.00 O.59 0.82 0.74 0.61
90.00 10.00 0.59 0.85 0.75 0.61
47.50 2.50 0.59 0.,7 0.ýI 0.61"95 .00 D.0 VU G' .=3, 'o.;s 0,.6i

14 1 45.00 5.00 0.62 0.83 0.74 0.63
90.00 i0;00 C,.62 0:8 A , 7A 0. A
47.50 2.50 0.62 0.88 0.81 0.63
95.00 5.00 0.62 0.90 0.84 0.63

15 1 45.00 5.00 0.64 0.83 O.9R1 0.75
90.00 10.00 0.64 0.85 O.P4 0.76
47.50 2.50 0.64 0.88 0,86 0.81
95.00 5.00 0.64 0,90 0.89 0.84

16 1 45.00 5.00 0.66 0.83 0.81 0.75
90.00 10.00 0.66 0.85 0.84 0.76
47.50 2.50 0.66 0.P8 0.86 0.92
95.00 5.00 0.66 0.00 0.80 0.84

17 1 45.00 5.00 0.68 0.8? 0.82 0.76
90.00 10.00 0.68 0.S.- 0.84 0.77
47.50 2.50 0.68 0.88 0.86 0.82
95.00 5.00 0.68 0.91 0.89 0.84

18 1 45.00 5.00 0.69 O.F4 0.82 0.76
90.00 10.00 0.69 0.85 0.P4 0.77
47.50 2.50 0.69 0.88 0.86 0.83
95.00 5.00 0.69 0.91 0.R9 0.85

19 1 45.00 5.00 0.71 0.84 0.82 0.77
90.00 10.00 0.71 0.86 0.84 0.77
47.50 2.50 0.71 0.89 0.87 0.82
95.00 5.00 0.71 0.91 0.89 0.85

20 1 45.00 5.00 0.72 0.F4 0.83 0.77
90.00 10.00 0.7? O.86 0.85 0.78
47.50 2.50 0.72 0.89 0.88 0.83
95.00 5.00 0.72 0.91 0.90 0.85

21 1 45.00 5.00 0.73 0.84 0.84 0.78
90.00 10.00 0.73 0.'6 0. 85 0.78
47.50 2.50 0.73 0.09 0.88 0.8z,
95.00 5.00 0.73 0.91 0.90 0.85

22 1 45.00 5.00 0.75 0.85 0.84 0.78
90.00 10.00 0.75 0.86 0.85 0.78
47.50 2.r0 0.75 0.S9 0.88 0.8"P
95.00 5.00 0.75 0.91 0.90 0.85

23 1 45.00 5.00 0.76 0.85 0.84 0.79
90.00 10.00 0.76 0.86 0.86 0.78
47.50 2.50 0.76 0.89 0.88 0.P4
95.00 5.00 0.76 0.ql 0.90 0.86

24 1 45.00 5.00 0.77 0.85 0.84 0.70
90.00 10.00 0.77 0.86 0.F6 0.79
47.50 2.50 0.77 0.89 0.89 0.65
95.00 5.00 0.77 0.91 0.91 0.86

25 0 45.00 5.00 0.72 0.83 0.80 0.80
90.00 10.00 0.72 0.85 0.80 0.80
47.50 2.50 0.72 0.88 0.80 0.80
95.00 5.00 0.72 0. ;0 0.80 0.80

26 1 45.00 5.00 0.73 0.134 0.81 0.81
90.00 10.00 0.73 0.P5 0.81 0.81
47.50 2.50 0.73 0.88 0.81 O.81
95.00 5.00 0.73 0.90 0.81 0.81

31



TRIL TRIAL K=5 K=10
NUMER RESULT A B CCLO5 PCLO WCL05 WCL05

27 1 45.00 5.00 0.74 0.84 0.81 0.81
90.00 10.00 0.74 0.36 0.81 0.81,
47.50 2.50 0.74 0.88 O.A1 O.Rl
95.00 5.00 0.74 0.90 0.81 0.81

28 1 "5.00 5.00 0.75 0.84 0.81 0.81
-90.00 i.,00 0.75 0.86 0.81 0.81
47.50 2.F0 0.75 0.88 0.81 0.81
95.00 5.00 0.75 0.90 0.81 0.81

29 1 45.00 5.00 0.76 0.84 0.82 0.82
90.00 10.00 0.76 0.86 0.82 0.82
47.50 2.50 0.76 0.88 0.82 0,8?
95.00 5.00 0.76 0.S1 0.82 0.82

30 1 45.00 5.00 0.77 0.85 0.82 0.82
90.00 10.00 0.77 0.86 0.81 0.82
47.50 2.50 0.77 O.P8 0.86 0.82
95.00 5.00 0.77 0.91 0.87 0.82

31 1 45.00 5.00 0.77 0.85 0.P2 0.82
90.00 10.00 0.77 0.86 0.81 0.82
47.50 2.50 0.77 0.89 0.86 0.82
95.00 5.00 0.77 0.1 0.87 0.82

32 1 45.00 5.00 0.78 0.85 0.82 0.83
90.00 lo.no 0.78 0.86 0.81 0,A3
47.50 2.50 0.78 0.89 0.87 0.83
95.00 5.00 0.78 0.91 0.87 0.83

33 1 45.00 5.00 0.79 0.85 0.83 0.83
90.00 10.00 0.79 0.86 0.81 0.83
47.50 2.50 0.79 0.89 0.87 0.83
95.00 5.00 0.79 0.91 0.87 0.83

34 1 45.00 5.00 0.79 0.85 0.83 0.83
90.00 10.00 0.79 0.86 0.82 0.83
47.50 2.50 0.79 0.89 0.87 0.83
95.00 5.00 0.79 0.91 0.87 0.83

35 1 45,.00 5.00 0.80 0.85 0.85 0.83
90.00 10.00 0.80 0.86 0.85 0.82
47.50 2.50 O.80 0.89 0.88 0.87
95.00 5.00 0.80 O.ql 0.90 0.87

36 1 45.00 5.00 0.80 0.86 0.85 0.83
90.00 10.00 0.80 0.87 0.86 0.82
47.50 2.50 0.80 0.89 0.88 0.87
95.00 5.00 0.80 0.91 0.90 0.88

37 1 45.00 5.00 oei 0.86 0.85 0.84
90.00 10.00 0.81 0.87 0.86 0.82
47.50 2.50 0.81 0.89 0.88 0.88
95.00 5.00 0.81 0.91 0.90 0.89

38 1 45.00 5.00 0.81 0.86 0.86 0.84
90.00 10.00 0.81 0.87 0.,86 0.82
47.50 2.50 0.81 0.90 0.89 0.88
95.00 5.00 0.81 0.91 0.90 0.88

39 1 45.00 5.00 0.82 0.86 0.86 0.84
90.00 10.00 0.82 0.87 0.86 0.82
47.50 2,50 0.82 0.90 0.89 0.P8
95.00 5.00 0.82 0.91 0.90 0.88

40 1 45.00 5.CO 0.82 0.86 0.86 0.84
90.00 10.00 0.82 0.87 0.87 0.83
47.50 2.50 0.82 0.90 0.8) 0.88
95.00 5.00 0.82 0.91 0.91 0.88

32



TRIAL TRIAL K=5 K=10

NUMBER RESULT A B CCLO5 BCLO5 WCLO5 WCLO5

41 1 45.00 5.00 0.81 0.F'3 0.86 0.84
90.00 10.00 0.83 0.87 0.87 0.83

t~t•r, '9 in n AA n-qn A~ I o.sp, o.8A:

95.00 5.00 0.83 0.91 0. Cl 0.88

42 1 45.00 5.00 0.83 0.87 0.86 0.8590.00 IO.OO 0.8% 0.67¢ 0.t7 0.83

47.50 2.50 0.83 0.90 0.90 0.88
95.00 5.00 0.83 0.01 0.91 0.88

43 1 45.00 5.00 0.83 0.87 0.87 0.85
90.00 10.00 0.8V 0.87 0.87 0.8*3
47.50 2.50 0.83 0.90 0.90 0.89
95.00 5.00 0.83 0.91 0.91 0.88

44 1 45.00 5.00 0.24 0.8"7 0.87 0.85
90.00 10.00 0.84 0.87 0.87 0.83
47.50 2.50 0.84 0. 0 0.90 0.99
95.00 5.00 0.84 0.;2 O.Q9 0.89

45 1 45.00 5.00 0.84 0.87 0.87 0.87
90.00 10.00 0.84 0.87 0.87 0.81
47.50 2.50 0.84 0.CO 0.90 0.89
95.00 5.00 0.84 0.92 0.91 0.91

46 1 45.00 5.00 0.85 0.87 0.87 0.87
90.00 10.00 0.85 0.87 0.87 0.87
47.50 2.50 0.85 0.90 0.C0 0.QO
95.00 5.00 0.85 0.92 0.91 0.91

47 1 45.00 5.00 0.85 0.87 0.87 0. '
90.00 10.00 0.85 0.88 0.87 0.87
47.50 2.50 0.85 O.Cl 0.90 0.90
95.00 5.00 0.85 0.92 0.92 0.91

48 0 45.00 5.00 0.82 0.86 0.87 0.87
90.00 10.00 0.82 0.87 0.87 0.87
47.50 2.50 0.82 0.8q 0.87 0.87
95.00 5.00 0.82 0.91 0.87 0.87

49 1 45.00 5.00 0.83 0.86 0.87 0.87
90.00 10.00 0.83 0.87 0.87 0.87
47.50 2.50 0.83 0.89 0.87 0.87
95.00 5.00 0.83 0.91 0.87 0.87

50 1 45.00 5.00 0.83 0.86 0.87 0.87
90.00 lo.oo 0.83 0.87 0.87 0.87
47.o0 2.50 0.83 0.90 0.87 0.87
95.00 5.00 0.83 0.91 0.87 0.87

51 1 45.00 5.00 0.83 0.87 0.88 0.88
90.00 10.00 0.83 0.87 0.88 O.PP
47.50 2.50 0.83 0.90 0.88 0.88
95.00 5.00 0.83 0.91 0.88 0.88

52 1 45.00 5.00 0.84 0.87 0.88 0.88
90.00 10.00 0.84 0.87 O.R8 0.8 8
47.50 2.50 0.8& O.CO 0.9p 0.38
95.00 5.00 0.84 0.91 0.P8 0.8e

53 1 45.00 5.00 0.81 0.87 0.87 oAqP
90.00 10.00 C0.84 0.87 0.;5 0.oF
47.50 2.50 0.84 0.90 O.CO 0.68
95.00 5.00 0.84 0.91 0.89 0.88

54 0 45.00 5.00 0.82 0.86 0.86 0.86
90.00 10.00 0.82 0.87 0.86 0.36
47.50 2.50 0.8_? 0A. 0.86 0.86
95.00 5.00 0.82 0.90 0.86 0.R6

33



SIGNIFICANCE LEVEL = .10

SEQUENCE NUMFER 1

UNDERLYING RELIABILITIES 0.50 0.50 0.50 0.80 0.80

NUMBER RESULT A 9 CCL1O PýCLIO WCL10 WCLlO

1 45.00 5.00 0.00 0.83 0.00 0.00
90.00 10.00 0.00 0.86 0.00 0.00
47.50 2.50 0. 00 0.89 0.00 0.06
95.00 5.00 0.00 0.91 0.00 0.00

3 1 45.00 5.00 0.06 0.83 0.06 0.06
O.00 10.00 0.06 0.86 0.06 0.06

47.50 2.50 0.06 0.89 0.06 0.06
95.00 5.00 0.06 0.92 0.06 0.06

4 1 45.00 5.00 0.20 0.83 0.20 0.20
90.00 10.00 0.20 0.86 0.20 0.20
47.50 2.50 0.20 0.89 0.20 0.20
95.00 5.00 0.20 0.92 0.20 0.20

4 1 45.00 5.00 0.15 0.81 0.28 0.28
90.00 10.00 0.15 0.85 0.23 0.28
47.50 2.50 0.15 0.87 0.38 0.28
95.00 5.00 0.15 0.91 0.28 0.28

5 1 45.00 5.00 0.25 O.S2 0.35 0.34
90.00 10.00 0.25 0.85 0.35 0.35
47.50 2.50 0.25 0.97 0.35 0.35
95.00 5.00 0.25 0.91 0.35 0.45

6 0 45.00 5.00 0.32 O.82 0.41 0.41
90.00 10.00 0.28 0.85 0.41 0.41
47.50 2.50 0.'24 0.86 0.41 0.41
S5.00 5.00 0.34 0.90 0.41. 0.41

7 0 45.00 5.00 0.28 0.80 0.41 0.41
90.00 10.00 0.28 0.84 0.41 0.41
47.50 2.50 0.28 0.86 0.41 0.41
95.00 5.00 0.28 0.90 0.44+ 0.41

8 1 45.00 5.00 0.35 0.81 0.44 0.44
90.00 10.00 0.35 0.84 0.44 0. 47
47.50 2.50 0.35 O.P6 0.44 0.47
95.00 5.00 0.35 0.90 0.,4 0.47

0 1 45.00 5.00 0.45 0.81 0.47 0.47
90.00 10.00 0.41 0.85 0.47 0.47
47.50 2.50 0.41 0.66 0.47 0.47
95.00 5.00 0.45 O.90 0.57 0.47

10 1 45.00 5.00 0.45 0.81 0.50 0.50
90.Ou 10.00 0.45 0.85 0.53 0.50
47.50 2.50 0.45 0. 06 0.50 0.50
95.00 5.00 0.45 0.90 0.50 0.50

11 1 45.00 5.00 0.49 0.02 0.53 0.53
90.00 10.O0 0.54 0.85 0.53 0.53
47.50 2.50 0.43 0.87 0.53 0.53
95.00 5.00 0.49 0.90 0.53 0.53

12 1 415.00 5.00 0.5? C.P2 0.73 0.5590.00 10.00 0. 53 0. e5 0.75 0.ýf
47.50 2.50 0 . :53 O.P7 O,.8O 0.55
95.00 5.00 0.53 O. qO 0.83 0.55

34



TRIAL TRIAL 
K=5 'K=10

NUMBER RESULT A B CCLIO BCLIO WCL10 WCLIO

13 1 45.00 5.00 0.56 0.82 0.74 0.57

90.00 10-00 0.56 0.85 0.76 0.57

47.50 2.50 0.56 0.87 0.80 0.57

95.00 5.00 0.56 O.AO 0.83 0.57

14 1 45.00 5.00 0.51 0.81 0.62 0.62

90.00 10.00 0.51 0.84 0.61 0.61

47.50 2.50 0.51 0.86 0.61 0.61
95.00 5.00 0.54 0.8 l 0.62 0.61

15 1 45.00 5.00 0.54 0.C1 0.62 0.62
190.00 10.00 0.54 0 P4 0.62 0.62

47.50 2.50 0.54 0.86 0.62 0.62

95.00 5.00 0.54 0.8? 0.62 0.62

16 1 45.00 5.00 0.57 0.81 0.64 0.63
90.00 10.00 0.ý7 .0.8 63 0.64

47.50 2.50 0.57 0.86 0.63 0.64

95.00 5.00 0.57 0.90 0.63 0.63

17 0 45.00 5.00 0.59 0.82 0.64 0.64
90.00 10.00 0.59 0.85 0.64 0.64

95.00 5.00 0.:59 0.90 0.64- 0.64

18 0 45.00 5.00 0.55 0.80 0.63 0.61-
90.00 10-00 0).55 0. R4 0. 63 0. 64

47.50 ?.50 0.55 0.,4 0.63 0.63
95.00 5.00 0.55 O.•° 0.63 0.63

35



SIGNIFICANCE LEVFL = .10

SEQUENICF NLU&ER 2

UNDERLYING RELIARILITIES 0.70 0.70 0.90 0.90 0.90

T TRIAL TP7IL KP5 I-1L
NUMBER RESULT A B CCLIO PCL1O WCL1O WCLIO

1 1 45.00 5.00 0.11 0.85 0.8' 0.85
90.00 10.00 0.11 0.67 0.87 0.87
47.50 2.50 0.11 0.92 0.92 0.92
95.00 5.00 0.11 0.93 0.93 0.93_

2 1 45.00 5.00 0.32 0.85 0.R5 0.?5
90.00 10.00 0.?2 0.87 0.87 0.87
47.50 2.50 0.32 0.92 0.Q2 0.92
95.00 5.00 0.32 0.93 0.93 0. 9?

3 1 45.00 5.00 0.47 0.A6 0.86 0.86
90.00 10.00 0.47 0.87 0.'? 0.87
47.50 2.50 0.47 0.92 0,92 0.92
95.00 5.00 0.47 0.93 0.93 0.93

4 1 45.00 ,.00 0.57 0.86 0.86 0.86
90.00 10.00 0.57 0.87 0.87 0.87
47.50 2.50 0.57 0.92 0.92 0.9?
95.00 5.00 0.57 0.93 0.93 0.93

5 1 45.00 5.00 0.64 0.P6 0.86 0.6
0o.00 10.00 0.64 0.87 0.67 0.87

47.50 2.50 0.64 0.92 0.92 0.92
95.00 5.00 0.64 0.93 0.93 0.9.

6 0 45.00 5.00 0.4q 0.84 0.69 0.6c
90.00 10.00 0.4^ 0.F6 0.69 0.6'
47.,50 2.50 0.4Z 0.90 0.69 0.6'
95.00 5.00 0.49 0.92 0.60 0.6':

7 1 45.00 5.00 0.55 0.S5 0.72 0.72
90.00 10.00 0.55 0.86 0.72 0.72
47.50 2.50 0.55 0.9G 0.72 0.72
95.00 5.00 0.55 0.92 0.72 0.72

8 1 45.00 ,.00 0.60 0.85 0.74 0.74
90.00 10.00 0.60 0.F6 0.74 0.7Tt
47.50 2.50 0.60 O.0O 0.74 0,Td
95.00 5.00 0.60 0.C2 0.74 0.74

9 1 45.00 5.00 0.64 0.85 0.75 0.75
90.00 10.00 0.64 0.87 0.75 0.75
47.50 2.50 0.64 0.90 0.75 0,75
95.00 5.00 0.64 0.92 0.75 0.75

10 1 45.00 5.00 0.67 O.P5 0.77 0.77
90.Co 10.00 0.67 0.87 0.77 0.77
47.50 2.50 0.67 0.9ý! 0.77 0.77
95.00 5.00 0.67 0.;2 0.77 0.77

II 1 45.00 5.00 0.6q 0.86 0.79 0.78
O.00 10.00 0.5-9 0.87 0.7?9 0.78

47.50 2.50 0.60 0.91 0.86; 0.78
95.00 5.00 0.69 0.92 0.87 0.2

12 1 45.00 5.00 0.72 0.86 0.79 0.7c
QO.00 10.00 0.7- 0.87 0.79 0.79
47.50 2.50 0.7? 0.91 O.P 6 0.79
95.00 5.00 0.72 0.92 O.87 0.79

36



TRI6L TRIAL K=5 K=10

NUMBER RESULT A a CCLIO BCL1O WCLIO WCLIO

13 1 45.00 5.00 0.74 0.86 0.80 0.81
90.00 10.00 0.74 O.P7 0.79 0.81
47.50 2.50 0 74 0.91 o.86 0.81
qg.Oo 5.0o 0.74 0.92 0.87 0.61

14 1 45.00 5.00 0.75 0.96 C.SO 0.12
90. 10.00 0075 0.80 0.82

4 .•.50 .n n f.7 0.82

9.0 5.oo 0:75 0.s2 0.87 0.82

15 1 i
5 . 0 0  5.00 0.77 0.87 0.80 0.8?

90.00 10.00 0.77 0.87 0.80 0.82
47.50 2.50 0.77 0.91 0.87 0.P2
95.00 5.00 0.77 0.93 0.87 0.82

16 1 45.00 5.00 0.78 0.P7 0.86 0.81
90.00 10.00 0.78 0.87 0.87 0.80
47.50 2.50 0.7F 0.92 0.91 0.57

95.00 5.00 0.78 0.q3 0.02 0.88

17 0 45.00 5.00 0.72 0.85 0.81 0. 81
90.00 10.00 0.72 0.87 0.81 0.81
47.50 2.50 0.72 0.90 0.21 0.81?
95.00 5.00 0.72 0.92 O.81 0.81

18 1 45.00 5.00 0.74 0.85 0.82 0.82
90.00 50.00 0.74 0.87 0.82 0.82
47.50 2.50 0.74 0.90 0.82 0.82
95.00 5.00 0.74 0.92 0.72 0.82

1.9 0 45.00 15.0O0 C. 69 O0 84 0. 77 0.77

90.00 10.00 0.76 0.86 0.77 0,77

47.50 2.50 0.76 0.88 0.77 0.77
95.00 5.00 0.67 0.91 0.77 0.77

20 1 45.00 5.00 0.70 0.84 0.77 0.77
90.00 10.00 0.70 0.86 0.77 0.77

47.50 2.50 0.71 0.89 0.77 0.77
95.00 5.00 0.70 0.91 0.77 0.77

21 1 45.00 5.00 0.71 0.84 0.78 0.78
90.00 10.00 0.71 0.E6 0.78 0.78
47.50 2.50 0.71 0.89 0.78 0.78
95.00 5.00 0.71 0.91 0.78 0.78

22 1 45.00 5.00 0.73 0. 8 0.70 0.79
90.00 10.00 0.73 0.86 0.79 0.7q
47.50 2.50 0.74 0.89 0.79 0.7c
95.00 5.00 0.74 O.S1 0.7q 0.79

23 1 45.00 5.00 0.74 0.85 0.79 0.79
90.00 10.00 0.74 0.86 0.79 0.79

47.50 2.50 0.74 0. 89 0.71 0.80
95.00 5.00 0.74 0.'1 0.79 0.70

24 1 45.00 5.00 0.7F 0.85 0.81 0.80
90.00 10.00 0.75 0.86 O.1 0.80
47.50 2.50 0.75 0.8 O.86 0.80

95.00 5.00 0.75 0:.1 0.e7 0.80

25 1 45.00 5.O0 0.76 0.85 0.92 0.80
90.00 10.00 0.76 0.87 0.?1 0.80
47.50 ?.50 0.76 O.89 0.86 0.8095.00 5.00 0.76 0.91 0.F7 0.80

26 1 45.00 5.00 0.77 0.95 0.82 0.8O
90.00 10.00 0.77 0.87 O. Sl 0.80
47.50 2.50" 0.77 0.S? 0.P6 O.FO

95.00 5.00 0.77 O.Cl 0.87 0.80
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TRIAL TRIAL K=5 K=10
NUMBER RESULT A B CCL1O BCL1O WCLIO WCLIO

27 1 45.00 5.00 0.7' 0.P6 0.82 0.81
90.00 10.00 0.77 0.87 0.81 0.81
47.50 2.50 0.77 0.99 0.87 0.81
IV*). uu ýý.UU v U.(7 ,I 0. i .6-1 0.8i

28 1 45.00 5.00 0.7P 0.86 0.32 0.81

.90 .00 CiAO fP 7 n4O 01 81p
47.50 2.50 0.78 0.90 0.87 0.81
95.00 5.00 0.78 0.91 0.87 0.8!

29 0 45.00 5.00 0.79 0.84 0.81 0.81
90.00 10.00 0.75 0.86 0.81 0.81
47.50 ?.50 0.75 0.88 0.81 0.81
95.00 5.00 0.75 0.91 0.81 0.81

30 1 45.00 5.00 0.76 0.85 0.81 0.81
90.00 10.00 0.76 0.86 0.81 0.81
47.50 2.50 0.76 0.88 o.el 0.81
95.00 5.00 0.76 0.S. 0.91 0.81

31 1 45.00 5.00 0.76 0.85 0.81 0.81
90.00 10.00 0.76 0.86 0.81 0.81
47.50 2.50 0.76 0.88 0.61 0.81
95.00 5.00 0.76 0.91 0.81 0.81

32 1 45.00 5.00 0.77 0.85 0.82 0.82
90.00 10.00 0.77 0.6 0.82 0.8?
47.50 2.50 0.77 0.89 0.82 0.82
95.00 5.00 0.77 0.91 0.82 0.82

33 1 45.00 5.00 0.78 0.85 0.82 0.82
90.00 10.00 0.78 0.86 0.82 0.82
47.50 2.50 0.78 0.89 0.82 0.82
95.00 5.00 0.78 0.91 0.8? 0.82

34 1 45.00 F.00 0.78 0.5 0.83 0.92
90.00 10.00 0.78 0.87 0.82 0.82
47.50 2.50 0.78 0.3! 0.87 0.82
95.00 5.00 0.78 0.91 0.88 0.82

35 1 45.00 5.00 0.7S 0.86 0.84 0.83
190.00 10.00 0.79 0.87 0.82 0.83
47.50 2.50 0.79 0.89 0.87 0..3'
95.00 5.00 0.79 0.91 0.88 0.83

36 1 45.00 5.00 0.80 0.86 0.84 0.81
90.00 10.00 0.80 0.87 0.83 0.8?
47.50 2.50 0.80 0.39 0.87 0.83
95.00 5.00 0.80 0.91 0.88 0.83

37 1 45.00 5.00 0.80 0.86 0.84 0.83
90.00 10.00 0.80 0.87 0.83 0.83
47.50 2.50 0.80 0.89 0.98 0.83
95.00 5.00 0.80 0.s1 0.88 0.33

39 1 45.00 5.00 0.81 0.86 0.84 0.83
90.00 1O.oO 0.81 0.87 0.83A 0.83
4'.50 2.50 0.81 0.98) 0.88 o. Q'3
95.00 5.00 0.81 0.q1 0.88 0.83

39 1 45.00 5.00 0.81 0.86 0.86 0.84
90.00 10.00 0.P1 0.87 0.87 0.33
47.50 2.50 O.l1 0.90 0.?8 0.98
95.00 9.00 O.3l 0.91 0.90 0.88

40 1 45.00 5.00 0.82 0.86 0.86 0.85
90.00 10.00 0.82 0.87 0.87 0.83
47.50 2.50 0.82 0.90 0.88 0.88
95.00 5.00 0.82 0.91 0.90 0.88
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TRI AL TRIAL K=5 K=10
NUMBER RESULT A 8 CCLIO BCL!O WrLIO WCLIO

41 1 45.00 5.00 0.82 0.86 U.e6 0.,35
90.00 10.00 0.82 0.87 0.87 0.83
1!7 -A 50 17 - A~ n-Q n n n- PC A a0a
95.00 ý.oo 6.82 0.91 0.90 6.88

42 1 45.00 5.00 0.82 0.87 0.86 0.85
.00 10 .o 00 -Z 00 OJ( 0.87 0.84

47.50 2.50 0.82 0.00 0.89 0.88
95.00 5.00 0.82 0.92 0.90 0.89

43 1 45.00 5.00 0,83 0.87 0.87 0.85
90.00 10.00 0.83 0.87 0.87 0.84
47.50 2.50 0.84 0.e0 0.89 0,89
95.00 5.00 0.84 0.92 0.91 0.89

44 1 45.00 5.00 0.83 0.87 0.87 0.86
90.00 10.00 0.84 0.88 0.87 0.84,
47450 2, 0984 0,90 0.J90 0.89
95400 5.00 088 0 0.086

45 1 45.00 1.00 0.85 0.87 0.87 0.3690.00 10.00 0,8:et 0, 88 0.87 0.94
47.50 2.50 0.84.OO 0.90 0,89
95.00 5.00 0.85 0.92 0.91 0.89

46 1 45.00 5.00 0.84 0.87 0.87 0,86
90.00 10.00 0.84 0.88 0.88 0.84
47.50 2.50 0.84 0.90 0.90 0.A9
95.00 5.00 0.84 0.92 0.91 0.89

47 1 45.00 5.00 0.84 0.87 0.87 0.76
90.00 10.00 0.84 0.87 0.8 0.8447.50 2.50 0.84 0.q•0 0.90 0.99
95.00 5.00 0,84 0.92 0,'11 0,89

48 1 45.00 5.00 0.85 0,97 0.87 0.86
90.00 10.00 0,85 0. R8 0.88 O,.14
47.50 2.50 0.85 0.91 0.90 0.8995.00 5,00 0,85 0,92 0.91 0,89.

49 1 45.00 5.00 0.85 0.88 0.88 0. 87
90000 10.00 0,85 0388 0.88 9.s8r47.50 2.50 0,85 O,•I- 0.,•0 0.90
95,.00 5.00 0,85 0.0•2 0.92 0oio

50 0 45.00 5,00 0,83 0.87 0,87 0.F7
90.00 10.00 0,8.3 0.87 0,87 0,P"•
47.50 2.50 0.83 0.90 0.87 0.87
95.00 5.00 0.83 0.91 0.87 0.87
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SIGNIFICANCE LEVEL .10

SEQUENCE NUMPER 3

UNDFRLYINC PELIABILITIES 0.80 0.90 0.95 0,05 0.95

rL * 'rI A -

NUMBER RESULT A B CCLIO ;3CL10 WCLl0 WCL10

.4500 5.00 0.00 0.26 0.00 0.00
0 04.00 10.00 0.00 0.83 0.00 0.00
47.50 2.50 0.00 0.80 0.00 0.00
95.00 5.00 0.00 0.91 0.00 0.00

2 1 45.00 5.00 0.06 0.81 0.05 0.06
90.00 10.00 0.06 O.P6 0.0Of 0.06
47.50 2.%. 0.06 0.8£ 0.06 0.06
95.00 5.00 0.06 0.92 0.06 0.06

3 1 45.00 5.00 0.20 0.83 0.20 0.20
90.00 10.00 0.20 0.86 0.20 0.20
47.50 2.50 0.20 0.89 0.20 0.20
95.00 5.00 0.20 0.92 0.20 0.20

4 1 45.00 5.00 0.33 0.84 0.33 0.33
90.00 10.00 0.:3 0.86 0.33 0.33
47.50 2.50 0.33 0.90 0.33 0.33
95.00 =.00 0.33 0.0.2 0.33 0.33

5 0 45.00 5.00 0.25 0.82 0.41 0.41
90.00 10.00 0.25 0.P5 0.41 0.41
47.cý0 2.50 0.25 0.8"7 O.&l 0.41
S5.00 5.00 0.25 0.91. 0.41 0.41

6 1 45.00 5.00 0.34 0.82 0.45 0.45
90.00 10.00 0.34 0.85 0.45 0.4.
47.50 2.50 0.34 0.88 0.45 0.45
95.00 5.00 0.34 0.91 0.45 0.45

7 1 45.00 5.00 0.41 0.82 0.49 0.49
90.00 10.00 0.41 0.85 0.4q 0.49
4.7.50 2.50 0.41 0.88 0.49 0.49
9-5.00 5.00 0.41 0.91 0.49 0.49

8 1 45.00 5.00 0.47 0.83 0.5 0.53
90.00 10.00 0.47 0.R5 0.53 0.53
47.50 2.50 0.47 0.88 0.53 0.53
95.00 5.00 0.47 0.1 0.53 0.53

9 1 45.00 ..00 0.51 0. LAS 0.56 O.r%6
90.00 10.00 0.51 0.M6 0.56 0.56
47.50 2.50 0.51 0.88 0.56 0.56
95.00 5 00 0.51 0.91 0.5b 0.56

10 1 45.00 V.00 0.56 0.83 0.74 0.59
90.00 10.00 0.56 0.86 0.76 0.50
47.50 2.50 0.56 0.88 0.82 0.59
95.00 5.00 0.56 0.91 0.84 0.59

11 1 4F.00 5.00 0.99 O.P4 0.75 0.61
90.00 10. 00 0.59 0.86 0.77 0.61
47.50 ?.50 0.59 O,q 0.82 0.61
95.00 5.O0 0.59 0.91 0.85 0.61

12 1 45.00 5.00 0.62 0.84 0.76 0.63
90.00 10,00 0.62 0.86 0.77 0.63
47.50 2.F0 0.62 0.8 0.82 0.63
95.00 5.00 0.62 O.cl 0.85 0.63

40



TRIAL TRIAL K=5 K=10NUMBER RESULT A R CCLLO 9CL1O WCLIO WCLIO
13 1 45.00 5.00 0.65 0.8e 0.76 0.6f90.00 10.00 0.65 0.A6 0.77 0.6547.50 2.50 0.65 0.P89 0.83 0.65

95.00 9*0.A0 t)- al n o % t. c
14 1 45.00 5.00 0.67 O.P4 0.77 0.67

90.00 10.00 0.67 0.e6 0.78 0.67f-,,.v e !L. ) 0. 7 0 O.8Q 0.93 0.67
95.00 5.00 0.67 O.ql 0.85 0.67

15 1 45.00 5.00 0.69 0.P5 0.83 0.77
90.00 10.00 0.60 0.el& 0.85 0.7847.50 2.50 0.69 0.8? 0.87 0.Rt.95.00 5.700 0.69 0.91 0.90 0.86

16 1 45.00 5.00 0.71 0.85 0.83 0.7890.00 10.00 0.71 0.86 0.85 0.7847.50 2.50 0.71 0.90 O.88 0.8495.00 5.00 0.71. 0.92 0.00 0.86
17 1 45.00 5.00 0.72 0.85 0.84 0.7890.00 10.00 0.72 O.87 0.86 0.79

47.50 2.50 0.72 0.90 0.88 0.84
95.00 5.00 0.72 0.02 0.90 0.86

18 1 45.00 9.00 0.74 0.85 0.84 0.?990.00 10.O0 0.74 0.87 0.86 0.7947.50 2.50 0.74 0.•0 0.88 0.8595.00 5.00 0.74 0.92 0.90 0.86

19 1 45.00 5.00 0.75 O.P6 0.84 0.79
90.00 10.00 0.75 0.87 0.86 0.7947.50 2.50 0.75 0.90 0.88 0.8595.00 5.00 0.75 0.S2 0.91 0.86

20 1 45.00 5.00 0.76 0. P6 0.8 5 0.8090.00 10.00 0.76 0.87 0.87 0.7947.50 2.50 0.76 0.90 0.89 0.8F95.00 5.00 0.76 0A.2 0.91 0.87
21 1 45.00 5.00 0.77 0.86 0.85 0.8090.00 10.00 0.77 0.87 0.87 0.8047.50 2.50 0.77 0.90 0.qo O.fý95.00 5.00 0.77 0.92 0.91 0.?7
22 1 45.00 0.00 0.78 0.P6 0.86 0.80

90.00 10.00 0. 7 0. 7 0.87 0.8047.50 2.50 0.78 0.90 0.90 0.8695.00 5.00 0.78 0.92 0.91 0.87
23 1 45.00 5.00 0.79 O.86 0.86 0.8'

90.00 10.00 0.79 0.87 0.87 0.8047.50 2.50 0.79 0.91 0.00 0.86
95.00 5.00 0.79 0.92 0.92 0.87

24 1 45.00 5.00 0.80 0.97 0.P5 0.6190.00 10.00 0.80 0.87 0.87 0.0047.50 2.50 0..30 0.91 0.90 0.8795.00 5.00 0.80 0.92 0.92 0.87

25 0 45.00 5.00 0.76 0.85 0.P2 0.3290.00 20.00 0.76 0.87 0.82 0.8247.50 2.50 0.76 0.89 0.82 0.8295.00 5.00 0.76 0.01 0.82 0.82
26 1 45.00 5. O0 0.77 O.85 O.83 0.8390.00 10.00 0.77 0.87 0.-3 0.8•47.50 2.50 0.77 0. 3 0.83 0.83195.00 5.00 0.77 0.91 0.83 0.83
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TPI AL TP1AL K= 5 K=10
NUMBER RESULT A B CCLIO BCLIO WCL10 WCI.O

27 1 45.00 5.00 0.77 0.86 0.83 O.R3
90.00 10.00 0.77 0.87 0.83 0.83
47.50 2.50 0.77 O.P9 0.83 0.83
95.00 5.00 0.77 0.61 0.83 0.83

28 1 Itt) ..Ou !,.uu U.7 E
90.00 10.00 0.78 0.87 0.83 0.82
47.50 2.50 0.73 0.90 0.83 0.83

vvU~ I*%J' 0.7S f C.9 04 3 z8

29 1 45.00 9.00 0.7z 0.86 0.84 0.84
90.00 10.00 0.7; 0.87 0.8& 0.84
47.-c0 .50 0.7q 0.90 0.84 0.84
95.00 5.00 0.79 0.92 0.84 0.84

30 1 45.00 5.00 0.80 0.86 0.84 0.9L
90.00 10.00 0.80 0.87 0.82 0.81-
47.50 2.50 0.80 0.90 0.88 0.84,
95.00 5.00 0.80 0.92 0.88 0.84

31 1 45.00 5.00 0.80 0.86 0.84 0-8&
90.00 10.00 0.80 O 0.87 0.83 0.84'
47.50 2.50 0.80 0.1c 0 0.88 0.84
95.00 5.00 0.80 0.92 0.88 0.84

32 1 45.00 5.C0 0.81 0.F6 0.84 0.-P5
90.00 10.00 0.81 0.87 0.83 0.85
47.50 2.50 0.81 0.90 0.88 0.85
95.00 5.00 0.81 0.92 0.88 0.85

33 1 45.00 5.00 0.81 0.87 0.84 0.85
0.00 1.00: 0.81 0.87 0.P3 0.85

47.50 2.50 0.81 0.90 0.88 0.85
95.00 5.00 0.81 0.02 0.89 0.85

34 1 45.00 v.00 0.82 0.87 0.85 0.85
90.00 iY 00 0.82 0.87 0.83 0.85
47.50 ?.,0 0.8?2 0.90 0.89 0.-6
95.00 5-.00 0.82 0.92 0.89 0.85

35 1 45.00 5.00 0.8? 0.87 0.87 0.85
90.00 10.00 0.82 0.88 0.87 0.83
47.50 2. 0 0.82 0.%o 0.90 0.89
95.00 5.00 0.82 0.S2 0.91 0.89

36 1 45.00 5.00 0.83 0.87 0.97 0.85
90.00 10.00 0.83 0.8 0.87 0.83
47.50 2.50 0.83 0.9. 0.90 0.89
95.00 5.00 0.83 0. 92 0.91 0.89

37 1 45.00 5.00 0.83 0.87 0.87 0.85
90.00 10.00 0.83 0. 8 0.87 0.84
47.50 2.30 0.83 0.91 0.90 O.q9
'5.00 5.00 0.83 0.92 0.91 0.89

38 1 45.00 5.00 0.84 0.87 0.87 0.8r)
90.00 10.00 0.e4 0.O 0.88 0.84
47.50 2.50 0.84 0.91 0.90 0.39
95.00 5.00 0.84 0.92 0.01 0.89

"39 1 45.00 5.00 0.84 0.88 0.87 0.86
90.00 10.00 O.84 0.8 0. 83 0.84
47.50 2.50 0.84 0.92 0.90 0.39
95.00 5.00 0.84 0.92 0.91 0.89

40 1 45.00 5.00 0.85 0.88 0.88 0.86
90.00 10.00 0.85 0.88 0.83 0.84
47.50 2.50 0.85 0.9l 0.91 0.89
95.00 5.00 0.85 0.92 0.92 0.39
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TRIAL TRIAL K=5 K=10
NUMBER RESULT A 8 CCL1O RCL1O WCL1O WCLIO1

41 1 45.00 5.00 0.85 0.88 0.88 0.86
90.00 10.00 0.85 0.89 0.81 0.84
47.50 2.50 0.85 C.C1 0.91 0.90
95.00 5.00 0.85 0.92 0.92 0.89

42 1 45.00 9.00 0.85 0.88 0.28 0.P6
90.00 16000 0.85 0.28 0.88 0.881
47.50 2.50 0.85 0.cr O.e1 0.90
,5. 00 5.00 0.85 0.=2 0.92 0.90

43 1 45.00 5.00 0.86 0.28 0.28 0.86
90.00 10.00 0.96 0. P 0. 88 0.8"
47.50 2.50 0.36 O.-1 0.91 0.90
95.00 5.00 0.86 0.92 0.02 0.90

44 1 45.00 !.00 0.86 0.28 0.83 0.86
90.00 10.00 0.86 O.P8 0.88 0.85
47.50 2.50 0.36 0.91 0.91 0.90
95.00 5.00 0.86 0.93 0.92 0.90

45 1 45.00 5.00 0.86 0.88 0.28 0.8(
90.00 10.00 0.86 0.99 0.88 0.88
47.50 2.50 0.86 0.92 o. ql 0,91
95.00 5.00 0.86 o.93 0.92 0.92

46 1 45.00 5.00 0.87 0.89 0.88 0.88

90.00 10.00 0.87 0.-9 0.88 0.88
47.50 2.50 0.87 0.92 0.91 0.91
95.00 5.00 0.87 0.G3 0.92 0.92

47 1 45.00 5.00 0.87 0.R9 0.89 0.88
90.00 10.00 0.87 0.8c 0.89 0.8p
47.50 2.50 0.87 0. Q2 0.92 0.91
95.00 5.00 0.87 0.93 0.03 0.92

48 0 45.00 5.00 0.85 0.8"7 0.S8 0.P8
90.00 10.00 0.25 0.88 0.88 0.80
47.50 2.50 0.25 0.91 0.88 0.98
95.00 5.00 0.85 0.92 0.88 0.8P

49 1 45.00 5.00 0.85 0.89 0.89 0.89
0o.oo 10.00 0.P5 0.88 0.89 0.8Q

47.50 2.50 0.85 0.91 0.89 0.30
95.00 5. 00 0.S5 0. (;2 0.89 0. 89

50 1 45.00 5.00 0.85 0.88 0.8P 0.89
90.00 10.00 0.85 0.28. 0. 89 0.s
47.50 2.50 0.85 0.91 0.89 0.89
95.00 5.00 0.85 0.92 0.89 0.89

51 1 45.00 5.00 0.85 O. 88 0.9 0.99
90.00 10.00 0.85 0.88 0.89 0.89
47.50 2.50 0.85 0.91 0.89 0.20
95.00 5.00 0.65 0.92 0.89 0.89

52 1 45.00 5.00 0. 86 0.88 0.89 0.69
90.00 10.00 0.86 0.88 0.89 0.P9
47.50 2. 50 0.P6 0.91 0.96 (.q9
5•.00 5.00 0.86 0.92 0.89 0.89

53 1 45.00 5.00 0.85 0.8• 0.23 0.89
90.00 10.00 0.86 C.88 0.85 0. 8"
47.50 2.`0 0.86 0.91. 0.91 0.8
95.00 5.00 0.86 0. ,2 0.90 0.89

54 0 45,00 5.00 0.84 0.87 0.88 0.8q
00.00 10.00 O. 84 0. F8 0. 82 O.9

47.50 2.50 0.84 0.0C 0.88 0.Pp
95.00 5.00 0.84 0.91 0.88 0.88

43



SIGNIFICANCE LEVEL = .20

SEQUENCE NUMBER I

UNDERLYING RELIABILITIE5 0.50 0.50 U. O 0.50 0.Q I
TRIAL TRIAL K=5 K= 0

Ul(~ LYT A C'C 20 u d-L2 Ov Lf- vfri I L 22II Ou'

1 0 45.00 5.00 0.00 O.P5 0400 0.00
90.00 10.00 0.00 O. 8? 0.00 0.00
47.50 2.50 0.00 0.q. 0.00 0.00
95.00 5.00 0.00 0.93 0.00 0.00

45.00 5.00 0.11 O.RF 0.11 0.1i
90.00 10.00 0.11 0.P7 0.11 0.11
47.50 2.50 0.11. 0.91 0.11 0.11
95.00 5.00 0.11 0.s3 0.11 0.11.

3 1 45.00 5.00 0.29 0.eA 0.29 0.29
90.00 10.00 0.29 0.87 0.29 0.29
47.50 2.50 0.2Q 0.91 0.29 0.29
95.00 5.00 0.29 0.93 0.29 0.29

4 0 45.00 5.00 0.22 0.84 0.36 0.36
90.00 10.00 0.22 0.86 0.36 0.36
47.50 2.50 0.22 0.89 0.36 0.36
95.00 5.00 0.22 0.92 0.36 0.36

5 1 45.00 5.00 0.33 0.8t4 0.42 0,42
90.0C 1O.nO 0.33 0.87 0.42 0.42
47.50 2.50 0.33 0.89 0. 42 0.42
95.00 5.00 0.33 0.92 0.42 0.42

6 1 45.00 5.00 0.42 0.84 0.48 0.48
90.00 10.00 0.42 0.87 0.48 0.40
47.50 2.50 0.42 0.90 0.48 0.4P
95.00 5.00 0.42 0.92 0.48 0.48

7 0 45.00 5.00 0.36 0.83 0.47 0.47
90.00 10.00 0.36 0.A6 0.47 0.47
47.50 2.0 0.36 0.58 0.47 0.47
95.00 5.00 0.36 0.91 0.47 0.47

8 1 45.00 5.00 0.42 0.P3 0.50 0.50
90.00 10.00 0.42 0.86 0.50 0.50
47.50 2.50 0.42 0.8r 0.50 0.50
95.00 5.00 0.42 0.9i 0.50 0.50

9 1 45.00 5.00 0.48 0.P3 0.53 0.53
90.00 10.00 0.48 0.86 0.53 0.53
47.50 2.F0 0.48 0.8 0.53 0.53
95.00 5.00 0.48 0. 0.53 0.53

10 1 45.00 5.00 0.52 0.•4 0.56 0.56
90.00 10.00 0.52 0.P6 0.56 0.56
47.50 2.50 0.52 0.68 0.56 0.56
95.00 5.00 0.52 0.11 0.56 0.56

11 1 45.00 5.00 0.56 0. 84 0.58 0.58
90.00 10. 00 0.56 0.P6 0.58 0.58
47.50 2.30 0.96 0.8? 0.58 0.58
95.00 5.00 0.56 0.9! 0.58 0.58

12 1 45.00 5.00 0.59 0.84 0.76 0.60
9.0.00 10.00 0.59 0.86 0.73 0.60
47.50 2.50 0.5q O.9P- 0.83 0.60
95.00 5.00 0.5? 0.91 0.85 0.60

44



TRIAL TRIAL K=5 K=10
NU4BER RESULT A B CCL20 BCL20 WCL20 WCL20

13 1 45.00 53.00 0.62 0.4 0.77 0.62
90.00 10.00 0.62 0.87 0.78 0.62
47.50 2.50 0.62 0.99 0.83 0.62
V9>.UU 5. 0( 0.62 0.92 0.85 0.62

14 0 45.00 5.00 0.57 0.83 0.65 0.65
90.00.. 1,. 0.657 0.ý' 0.67 0.6'
47.50 2,50 0.52 0.8" 0.67 0.67
95.00 5.00 0.57 0.91 0.67 0.65

15 1 4-5.00 5.00 0.64 0.84 0.66 0.66
90.00 10.00 0.60 0.86 0.68 0.66
47.50 2.50 0.64 0.88 0.66 0.66
95.00 5.00 0.60 0.91 0.66 0.66

16 0 45.00 5.00 0.62 0.82 0.67 0.67
90.00 10.00 0.62 0.86 0.67 0.67
47.50 2.50 0.62 0.86 0.67 0.67
95.00 5.00 0.62 0.91 0.67 0.67

17 1 4,5 .°0 0 5.00 0.64 0.84 0.68 0.69
90000 10400 0.64. 0.86 0.6P 0.68
47.50 2.50 0.64 0.88 0.65 0.68
95.00 5.00 0.64 0.91 0.68 0.68

16 0 4.5.00 5.00 0.60 0.e2 0.6"7 0.67
90.00 10.00 0.60 0. 80 0.67 0.67
47.50 2.50 0.60 0486 0.67 0.6795.00 5.00 0.60 0.90 0.6T 0.67

45



SIGNIFICANCE LEVEL .20

SEQUENCE NUMPER 2

UNDERLYING RELIARILITIES 0.70 0.70 0.90 0.90 0.90

TRI AL TRIAL K=5 K=l0
NUMBER RESULT A B CCL20 BCL20 WCL20 WCL20

1 1 45.00 5.00 0.21 0.87 0.87 0.87
90.00 10.00 0.21 0.88 0.88 0.88
47.50 2.50 0.21 0.93 0.93 0.93
95.00 5.00 0.21 0.94 0.94 0.94

2 . 45.00 5.00 0.45 0.88 0.88 0.88
90.00 10.00 0.45 0.88 0.88 O.33
47.50 2.50 0.45 0. '4 0.9" 0.04,
95.00 5.00 0.45 Q.C4 0.94 0.94

45.00 5.00 0.59 0.8p 0.98 0.8p
90.00 10.00 0.59 0.88 0.As 0.88
47.50 2.50 0.59 O. 4 0.94 0.9k,
55.00 5.00 0.59 0.94' 0.94 O.94

4 1 45.00 9.00 0.67 0.ee 0.88 0.88
90.00 10.00 0.67 0.89 0.89 0.8c
47.50 2.50 0.67 0.S4 0.94 0.94
95.00 5.00 0.67 0.9;4 0.94 0.94

5 1 45.00 5.00 0.73 0.88 0.88 0.P$
90.00 10.00 0.73 0.89 0.80 0.89
47.50 2.50 0.73 0.9- 0.94 0.94
95.00 5.00 0.73 0.94 0.9)4 0.,94

6 0 45.00 5.00 0.58 0.87 0.76 0.76
90.00 10.00 0.58 0.88 0.76 0.'6
47.50 2.50 0.58 0.92 0.76 0.76
95.00 5.00 0,58 0.93 0.76 0.76

7 1 45.00 5.00 0.63 0.87 0.78 0.78
90.00 10.00 0.63 0.88 0.78 0.78
47.50 2.50 0.63 0.92 0.78 0.78
95.00 5.00 0.63 0,93 0,78 0,78

8 1 45.00 5.00 0.67 0.87 0.79 0.79
90.00 10.00 0.67 0.88 0.79 0.79
47.50 2.50 0.67 0.92 0.79 0.79
95.00 5.00 0.67 0.93 0.79 0.79

9 1 45.00 5.00 0.71 0.87 0.81 0.81
90.00 10.00 0.71 0.88 0.81 0.81
47.50 2.50 0.71 0.92 0.81 0.Ft1
95.00 5.00 0.71 0.93 0.81 0.81

10 1 45.00 5.00 0.73 0.87 0.82 0.8?
90.00 10.Oc' 0.73 0.88 0.89 0.82
47.50 2.50 0.73 O.S2 0.82 0.82
95.00 5.00 0.73 0.93 0.82 0.82

11 1 45.00 5.00 0.76 0.88 0.81 0.83
•0.00 10.00 0.76 0.83 0.81 0.8"
47.50 2.50 0.76 0.93 0.88 0.83
95.00 5.00 0.76 0.93 0.89 0.83

12 1 45.00 5.00 0.78 0.8e C.82 0.84-
90.00 10.00 0.78 0.88 0.81 0.84
47.50 2.50 0.78 0.C3 0.39 0.84
95.00 5.00 0.78 0.93 0.89 0.84

46



TRIAL TRIAL K=5 K-10
NUMBER RESULT A 6 CCL20 BCL20 WCL20 WCL20

13 1 45.00 5. GO 0.79 0.,8 0.82 0.85
90.00 10.00 0.79 0.89 0.81 0.-5
S,,7_-50 1 n r).7Q 0 (. 0,89 0.85
95.00 5.00 0.7C 0.'4 0.89 0.85

14 1 45.00 5.00 0.81 0.88 0.83 0.86g0.00 I o. uo . 0.i C,.• V. iz 0.8a6C
47.50 2.o0 0.81 0.93 0.89 0.86
95.00 5.00 0.81 0.04 0.89 0.86

15 1 45.00 5.00 0.82 0.88 0.83 0.86
90.00 10.00 0.82 0. Q9 0.8?2 0.86
47.50 2.50 0.82 0.93 0.89 0.86
S5.00 5.00 0.82 0.94:. 0.89 0.86

16 1 45.00 5.00 0.83 0.89 0.88 0.8k
90.00 10.00 0.83 0.8Q 0.89 0.82
47.50 2.50 0.83 0.c5 0.92 0.00
95.00 5.00 0.83 0.94 0.93 0.89

17 0 45.00 5.00 0.77 0.87 0.84 0.84
90.00 10.00 0.77 0.88 C. 84 0.P1L
47.50 2.50 0.77 0.93 0.84. 0.84
95.00 5.00 0.77 0.93 0.84 0.34

18 1 45.00 5.00 0.7e 0.87 0.85 0.95
90.00 10.00 0.78 0.88 0.85 0.35
47.50 2.50 0.78 0.92 0.85 0.85
95.00 5.00 0.78 0.93 0.85 0.85

19 0 45.00 5.00 0.73 0.86 0.80 0.80
90.00 10.00 0.73 0.87 0.80 0.80
47.50 2.50 0.73 0.90 0. 80 0.80
95.00 5.00 0.73 0.92 0.80 0.80

20 1 45.00 5.00 0.75 0. 86 0.90 0.80
90.00 10.00 0.75 0.87 0.80 0.80
47.50 2.50 0.75 0.90 0.80 0.80
95.00 5.00 0.75 0.92 0.80 0.80

21 1 45.00 5.00 0.76 O.P6 0.81 0.81
90.00 10.00 0.76 0.87 0.81 0.81
47.50 2.50 0.76 0.90 0.81 0.81
95.00 5.00 0.76 0.92 0.81 0.91

22 1 45.00 5.00 0.77 0.86 0.81 0.81
90.00 10.00 0.77 0.88 0.81 0.81
47.50 2.50 0.77 0.90 0.81 0.81
95.00 5.00 0.77 0.92 0.81. 0.81

23 1 45.00 5.00 0.78 0.87 0.82 o.S2
90.00 10.00 0.78 0.88 0.82 0.87
47.50 2.50 0.78 0.01 0.82 0.82
95.00 5.00 0.78 0.92 0.92 0.82

24 1 45.00 5.00 0.79 0.87 0.84 0.82
90.00 10.00 0.79 0.o8 0.8? 0.82
47.50 2.50 0.79 0.97 0.R8 0.32
95.00 5.00 0.79 0.92 0.89 0.82

25 1 45.00 5.00 0.80 0.87 0. Ri 0.83
90.00 10.00 0.80 0.88 0.83 0.81
47.50 2.50 C..0 0. 1ý 0.88 0.83
95.00 5.00 0.80 0.92 0.89 0.33

26 1 45.00 5.00 0.80 0.8" 0.84 0.8,
90.00 10.00 0.80 0.39 0.83 0. ?
47.50 2.50 0.80 0.91 0. f, 8 0.83
95.00 5.00 0.80 0.92 0.89 0.d3
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TRIAt TV !I t K=5 K=l 0
NU'A BI3 PESULT A B CCL20 BCL20 WCL20 WCL20

27 1 45.00 F .CO 0.81 Q. P7 0.S4 0.84
P0.00 IO. 0 0 . 81 0. 8P 0.83 O. 9&,7 Lýn In r) al n. 0.9 1?95.0o- 0 ;o 8.• 0.93 0. ý9 0.84

28 1 45.00 5.0C 0.82 0. P8 0.P5 0.84

47.50 2.50 0.82 0. cl 0.89 0.8495.00 5.00 0.8R2 0.93 0. 8Q 0. 8A

29 0 45.00 5.00 0.78 0.P6 0.83 0.83C0.00 10.00 0.78 0.87 0.83 0.83
47.10 2.r0 0.78 0.,0 O.P3 0.83
95.00 5. 00 0. 78 0. 92 0.83 0.-83

30 1 45.00 5.00 0.79 0.86 0.83 0.83
qO.O0 10.00 0.79 0.88 0.83 0.83
47.90 2.50 0.7c. 0.90 0.83 0.P3
95.00 5.00 0.70 0.92 0.83 0.83

31 1 45.00 9.00 0.80 0.87 O.8" 0.84
90.00 10.00 0.80 0.88 0.84 0.84
47.50 2.50 0.80 0.90 0.F4 0.84
95.00 E.00 0.80 0. 92 0. 34 0. 8z,

32 1 45.00 5.00 0.80 0.87 0.84 0.84
90.00 10.00 0.80 0.88 0.84 0.84
47.50 2.50 0.80 0.90 0.84 O.84
95.00 5.00 0.80 0. q 2 0.84 0.84

33 1 45.00 5.0O0 0. 81 0.87 0.84 0. 84
90.00 10.00 0.81 0.88 0.84 0.84
47.50 2.50 0.81 0.90 0.84 0.84
95.00 5.00 0.81 0.92 0.84 0.84

34 1 45.00 5.00 0.82 0.87 0.85 0.84
90.00 10.00 0.82 0.88 0.84 0.94
47.50 2.50 0.82 0.90 0.89 0.84
95.00 5.00 0.82 0.92 0.89 0.84

35 1 45.00 5.00 0.82 0.87 0.85 0.85
90.00 10.00 0.82 0.98 0.P94 0.85
47.50 2.50 0.82 0.91 0.89 0.85
95.00 5.00 0.82 0.92 0.89 O.q5

36 1 45.00 5.00 0.83 0.8S7 0.86 0.85
90.00 10.00 0.83 0.88 0.84 0.85
47.50 2.50 0.83 0.91 0.89 0.95
1,5.00 5.00 0.83 0.92 0.89 0.85

37 1 45.00 5.00 0.83 0.88 0.86 0.85
90.00 10.00 0.83 0.88 0.84 0.R5
47.50 2.50 0.63 O.9l 0.89 0.95
95.00 5.00 0.-9• 0.92 0.89 0.85

1 45.00 5.00 0.83 0.88 0.R6 0.35
90.00 1O.00 0.83 0.88 0.1; 0.3C
47.50 2.-0 0.83 0.91 0.?0 0.85
95.00 5.00 0.83 0.92 0.90 0.85

39 1 45.00 5.00 0.84 0.88 0.87 0.86
90.00 10.00 0.84 0.39 0.8P 0.85
47.50 2.50 0.P4 0.c1 0.90 o.qo
95.00 5.00 0.84 6.C2 0.91 0.90

40 1 45.00 5.00 0.84 0.89 0.88 0.86
qO.O0 10.00 0.8'4 n.88 0.28 0.9F
47.50 2.50 0.84 0.91 O.qO 0.90
95.00 5.00 0.84 0.92 0. 01 0.90
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TRIAL TRIAL K=5 K=1O
NUMBER RESULT A B CCL20 BCL20 WCL20 WCL20

41 1 45.00 5.00 O085 c.es 0.8e 0.87
90.00 1.o00 0.85 0.99 0.p 0.35
47.50 2.50 0.85 O.Ql 0.90 0.o0195-00 5 .¢ C 0ý .e5 . 0.'; ?. 2 ". 9O

42 1 45.00 5.CO 0.85 O.P8 0.88 0.87
90.00 10.00 0.85 0.89 0.8? 0.85
47.50 2.50 0.85 0.91 0.90 0.'30
95.00 5.00 0.85 0.A3 0.92 0.90

43 1 45.00 5.00 0.85 0.88 0.88 0.87
90.00 10.00 0.13 0.99 0.88 0.85
47.50 2.50 o.8e5 o.91 0.90 0.90
95.00 5.00 0.85 0.9?, 0.92 0.90

44 1 45.00 r-.C 00 . 86 0. 8? O. 88 O. P-7
90.00 10.00 0.86 0.F? 0.89 0.9547.50 2.50 0.86 0.92 0.91 0.90
95.00 5.00 0.86 0.1,1 0.92 0.90

45 1 45.00 5.CO 0.p'ý 0.89 0.88 0.987
90.00 10.00 0.86 0.9 0. P 0.86

47.50 2.50 0.86 0.92 0.91 0.00
95.00 5.00 0.86 0.93 0.92 0.90

46 1 45.00 5.00 0.S6 0.89 0.89 0.87
90.00 i0.00 0.86 0.89 0.89 0.86
47.50 2,50 0.86 0.92 0.01 0.91
95.00 5.00 0.86 0.93 0.92 0.90

47 1 45.00 9.00 0.87 0.89 0.P9 0.89
90.00 10.00 0.97 0.89 0.89 0.86
47.50 2.50 0.87 0.e,2 0.91 0.91
95.00 5.00 0.87 0.93 0.92 0.90

48 1 45.00 9.00 0.87 0.89 0.89 0.8P
90.00 10.00 0.87 0.89 0.89 0.86
47.50 2.50 0.87 O.c? 0.91 0.91
95.00 5.00 0.87 0.93 0.92 0.91

49 1 45.00 5.00 0.87 0.89 .0.9 0.89
90.00 10.00 0.87 0.89 0.89 0.8947.50 2.50 0.87 0.92 0.92 0.9195.00 5.00 0.87 0.93 0.93 0.92

50 0 45.00 5.00 0.85 0.88 0.88 0.88
90.00 10.00 0.85 0.89 0.88 O.AP
47.50 2.50 0.85 0.91 0.88 0.39
95.00 5.00 0.85 0.92 0.88 0.98
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SIGNIFICANCE LEVEL = .20

SEQUENCE NUMBER 3

UNDERLYING RELIABILITIES 0.80 0.90 0.95 0.95 0.95

IWIPL Ik IAL K=5 K=10
NUMBER RESULT A B CCL20 FCL20 WCL20 WCL20

1 0 45.00 5.00 0.00 0.85 0.00 0.00
90.00 10.00 0.00 0.87 0.00 0.00
47.50 2.50 0.00 0.91 0.00 0.00
95.00 5.00 0.00 0.93 0.00 0.00

2 1 5.00 5.00 0.ii O..5 0.11 0.11
90.00 10.00 0.11 0.87 0.11 0.11
47.ý0 2. 0 0.11 ').91 0.11 0.11
95.00 5.00 0.11 0.93 0.11 0.11

3 1 45.00 9.00 0.20 0.8'- 0. 2 0.29
90.00 10.00 0.29 0.87 0.29 0.2P
47.50 2.50 0.29 0.91 0.29 0.20
95.00 5.00 0.29 0.93 0.29 0.2S

4 1 45.00 5.00 0.?' 0.86 0.42 0.42
90.00 10.00 0.42 0.9- 0.42 0.42
47.50 2.50 0.42 0.91 0.4? 0.42
95.00 5.00 0.42 0.93 0.42 0.42

5 0 45.00 5.00 0.33 0.84 0.48 0.48
90.00 10.00 0.33 0.87 0.48 0.48
47.50 2.50 0.33 0.89 C.48 0.48
95.00 5.00 0.33 0.92 0.48 0.48

6 1 45.00 5.00 0.42 0.8", 0.r, 0.52
90.00 10.00 0.42 0.87 0.52 0.52
47.50 2.50 0.42 0.c0 0.5? 0.52
95.00 5.00 0.42 0.ý2 0.52 0.52

7 1 45.00 5.00 0.49 0.85 0.q6 0.56
90.00 10.00 0.49 0.87 0.56 0.56
47.50 2.r0 0.49 0.90 0.56 0.56
95.00 5.00 0.49 0.92 0.56 0.56

8 1 45.00 5.00 0.54 0.85 0.59 0.59
90.00 10.00 0.54, 0.87 0.59 0.50
47.50 2.50 0.54 0.90 0.59 0.59
95.00 5.00 0.54 0.92 0.59 0.59

9 1 45.00 5.00 0.59 0.85 0.62 0.62
90.00 10.00 0.59 0.87 0.62 0.62
47.50 2.50 0.59 O.CO 0.62 0.62
95.00 5.00 0.59 0.92 0.62 0.62

10 1 45.00 5.00 0.62 0.86 0.78 0.65
90.00 10.00 0.62 0.87 0.79 0.69:
47.50 2.50 0.62 0.90 0.84 0.6I95.00 5.00 0.62 0.92 0.86 0.69

11 1 45.00 5.00 0.65 O.P6 0.78 0.6790.00 10. O0 0.65 0 .,8-7 0.70 0.6-7
47.50 2.50 0.65 0).91 0.85 O).67t
95.00 5.00 0.65 0.92 0. 87 0.67

12 1 45.00 5.00 0.68 0.86 0.79 0.69
90.00 10.00 0.68 0.87 0.79 0.69
47.50 2.50 0.6ý O.ql 0.25 0.69
95.00 5.00 0.68 0.92 0.87 0.69
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TR I AL TR IAL K=5 K=1O
NUMPER RESULT A B CCL20 BCL20 WCL20 WCL20

13 1 45.00 5.00 0.70 0.86 0.79 0.70
90.00 10.00 0.70 0.88 0.80 0.70

7. 5 Cf 2. (c C. 70 CL - ~ 1fc

95.00 5.00 0.70 0.93 0.87 0.70

14 1 45.00 5.00 0.72 0.86 0.G0 0.72
90.00 10.00 0.72 0.88 O 0.72
47.50 2.50 0.72 0.91 0.86 0.72
95.00 5.00 0.72 0.93 0.87 0.72

15 1 45.00 5.00 0.74 0.87 0.G5 0.80
90.00 10.00 0.71- 0.88 0.87 0.80
47.50 2.50 0.74 0.91 0.89 0.86
95.0C 5.00 0.74 0.93 0.192 0.87

16 1 45.00 5.00 0.76 0.87 0.86 0.81
90.00 10.00 0.75 0.88 0. S7 0.80
47.50 2.50 0.76 0.91 0.00 0.67
95.00 5.00 0.76 0.93 0.92 0.SF

17 1 45.00 5.00 0.77 0.87 0.P6 0.81
90.00 10.00 0.77 0.88 0.87 0.81
47.50 2.50 0.77 0.Q1 0.00 0.917
95.00 5.00 0.77 0.93 0.92 0.88

18 1 45.00 5.00 0.78 0.87 0.86 0.81
90.00 10.00 0.78 0.88 0.87 O.Sj
47.50 2.50 0.78 0.02 0.90 0.87
95.00 5.00 0.78 0.93 0.92 0.88

19 1 45.00 5.00 0.79 0.87 0.86 0.82
90.00 10.00 0.79 0.88 0.87 0.81
47.50 2.50 0.70 0.92 0.90 0A.8
95.00 5.00 0.79 0.93 0. 02 0.89

20 1 45.00 5.00 0.80 O.88 O.87 0.8290.00 10.00 0.80 0.89 0.88 0.81
47.50 2.50 0.80 0.92 0.91 0.8f
S5.00 5.00 0.80 0.93 0.93 0.88

21 1 45.00 5.00 0.81 0.88 0.P7 0.8?
90.00 10.00 0.81 0.88 0.88 0.82
47.50 2.50 0.81 0.92 0.91 O.PP
95.00 5.00 0.81 0.93 0.93 0.89

22 1 45.00 5.00 0.82 0.88 0.88 0.81
90.00 10.00 0.82 0.89 0.88 0.82
47.50 2.50 0.82 0.92 0.91 0.88
95.00 5.00 0.82 0.93 0.93 0.89

23 0 45.00 5.00 0.83 0.88 0.88 0.83
90.00 10.00 0.83 0.89 0.8P 0.82
47.50 2.50 0.83 0.92 0.92 0.89
95.00 5.00 0.83 0.93 0.93 0.88

26 1 45.00 F.00 0.84 0.88 0.85 0.84
90.00 10.00 O.80l 0.89 0.88 0.82
47.50 2.50 0.80 0.92 0.05 0.8995.00 5.00 0.84 0.0-3 0. 93 0.,89

25 0 45.00 5.00 0.80 0.87 0.P5 0.85
90.00 10.00 0.80 0.88 0.85 0.95
47.50 2.50 0.80 0.11 0.85 0.8495.00 5.00 0.80 0.92- 0.85 0.85

26 1 45.00 5.00 0.80 0.87 0.85 0.PS
90.00 10.00 0.80 0.8 S 0 .F5 0. E5
47.50 2.50 0.80 0. Sl 0.85 0.P5
95.00 5.00 0080 0.92) 0.85 0.85
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TRI AL TRIAL K=5 K=10
NUMBEP RESULT A B CCL20 BCL20 WCL20 WCL20

27 9 45.00 5.00 0.81 0.87 0.85 0.85
90.00 50.00 0.81 0.88 0.85 0.85
47.50 2.50 0.81 0.91 0.85 0.85

28 1 45.00 5.CO 0.22 0. ?8 0.06 0.86
29 1 45.00 5.00 0.82 0.88 0.86 0,86

90.00 10.00 0.32 0. 8 0.86 0.86
47.50 2.50 0.82 0.01 0. 86 0.86
95.00 5.00 0.82 0.93 0.86 0.86

29 1 45.00 5.00 0.P2 0. 8 0.86 0.86
90.00 10.00 0.32 0.98 0.86 0.86
47.50 2.50 0.83 0.91 0.86 0.86
95.00 5.00 0.82 0.93 0.06 0.86

30 1 45.00 5.00 0.83 0.88 0.86- 0.86
90.00 10.00 0.83 0.oO 0.84 0.86
47.50 2.50 0.83 0.91 0.90 0.86
95.00 5.00 0.83 0.93 0.90 0.86

31 1 45.00 5.00 0.83 0.88 0.86 0.?7
90.00 10.00 0.83 0.68 0.84 0.87
47.50 2.50 0.83 0.92 0.90 0.87
95.00 5.00 0.83 0.93 0.90 0.87

32 1 45.00 5.00 0.84 0.88 0.86 0.87
90.00 10.00 0.84 0.89 C.,84 0.87
47.50 2.50 0.84 0.92 0.90 0.87
95.00 5.00 0.84 0.93 0.90 0.87

343 1 45.00 5.00 0.94 0.88 0.76 0.87
90.00 10.00 0.84 0.89 0.85 0.87
47.50 2.50 0.84 0.92 0.P0 0.87
95.00 5.00 0.84 0.93 0.90 0.87

34 1 45.00 5.00 0.85 0.88 0.87 0.87
90.00 10.00 0.85 0.89 0.85 0.87
47 .50 2.50 0.85 0.92 0.90 0.97
95.00 5.00 0.85 0.93 0.90 0.87

35 1 45.00 5.00 0.85 0.89 0.88 0.87
90.00 10.00 0.85 0.89 0.89 0.85
47.50 2.50 0.86 0.92 0.91 0.90
95.00 5.00 0.85 0.93 0.92 0.90

36 1 45.00 5.00 0.86 0.89 0.88 0.87
90.00 10.00 0.86 0.8 6 0.8 ; 0.85
47.50 2.50 0.86 0.92 0.91 0.91
95.00 5.00 0.86 0.93 0.92 0.90

37 1 45.00 5.00 0.86 0.89 0.89 0.87
90.00 10.00 0.86 0.89 0.89 0.85
4,7.50 2.50 0.86 0.92 0. 91 0.91
95.00 5.00 0.86 0.93 0.92 0.90

39 1 45.00 5.00 0.86 0.89 0.89 0.87
90.00 10.00 0.86 0.89 0.89 0.85
47.50 2.50 0.86 0.92 O.92 0.91
95.00 5.00 0.86 0.93 0.92 0.90

39 1 45.00 5.00 0.87 0.89 0.89 0.87
90.00 10.00 0.87 0.89 0.89 0.86
47.50 2.50 0.87 0.92 0.92 0.91
95.00 5.00 0.87 0.93 0.93 0.91

40 1 45.00 5.00 0.87 0.Sq 0.80 0.85'90.00 10.00 0.P7 0.89 0.89 0.86
r47.50 2.50 0. F7 0.92 0. 92 0.9)1

95.00 5.00 0. 87 0.93 0. 93 0.91
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TR' AL TRIAL K=5 K='.0
NUMBER RESULT A CCL20 BCL20 WCL20 WCL20

41 1 45,00 F.00 0.87 0.89 0.89 0.R8
90.00 10.00 0.87 0.89 0.8o 0.86
47.50 2.50 0.87 O.q3 0.92 O.ql

42 1 45.00 5.00 0.8e O.P9 0.89 0.8890.00 10.00 0.8 SP (. PP ().R A 0? )zAf
47.50 2.5•0 0.;PP 0.93 0.92 6.6iS5.00 5.00 (). 88 0.93 O.q 0 ,491

43 1 45.00 5.00 0.98 0.90 0.90 0.P8
9•0.00 10.00 0.88I 1 0.89 0.99 0.8647.F0 2.50 0.88 0.93 0.9? 0.9195.00 5.00 0.88 0.93 0.93 0.91

44 1 45 .00 15.00 0. 88 0.90 0.9o 0. P,
90.00 10.00 0.98 0.90 0.o90 0.8647.50 2.50 0.88 O-q3 0.92 0.9295.00 5.00 0.88 0.94 0.93 0.91

45 1 45.00 5.0O0 0. 89 0. 90 0.0 0 . 00
90.00 I0.00 0.89 0.90 0.-)0 0. ;047.50 2.50 0.89 0.93 0.93 0.9795.00 5.0O0 O. 89 0. 94 0. 93 O. <3

46 1 45.00 5.00 0.89 0.90 0.110 0.90
90.00 10.00 0. 89 0.90 0.90 0.9047.50 2.50 0.89 0.91 0. 93 0.9295.00 5.00 0.89 0.94 0.93 0.93

47 1 45.00 5.00 0.89 0.90 0.9o 0.90
190.00 iO.O0 0.80 0. cý ' 0. 90 0.9047.50 2.51) 0 -89 0.- T" 0.9ý 0.0295.00 5.00 10.89 0 -94 0.94 0.93

48 0 45.00 5.00 0.87 0.89 0.90 0.90
90.00 10.00 0.87 o.9 0t . go 0.c047.50 2.50 0. 8"? 0.92. 0.90 0.9095.00 5.00 0.87 0.93 0. 90 0.9o

49 1 45.00 5.00 0.87 0,89 0.90 0.90
90.00 10.00 0.8,9 0.89 0.90 0.90
47.50 2.50 0.67 0.92 0. 0 0,DC.90G5.00 5.00 0. P.7 0. 0', 0.90 0.?0

50 1 A-5.00 5.00 0." .P-- 0. 00 0.90
90.00 10.00 C0.P7 0.89 0. an 0.0(O47.,F0 2.50 0.8?7 0.92 0. o0 r. WO95.00 5.00 0.87 0.g3 0.0 0? .Q0

51 1 45.00 5.00 0-.ýq O,9 O. ~o 0.e.0
0 .00 10.00 0.P - -8 0.90 0.9047.F0 2.50 0.8.9 0.2 0.00O 0.9o.

95.00 -5.00 0.88 0.93 0.90 0.00
52 1 45.00 r.0O0 O.2ý 0.89 0.00O 0.9090.00 1 . 00o o. i- 08- o.1 o o ..9 o

47.50 2.50 0.6£ q2 0.90 O.,ý)
S5.00 5.00 .• 0.? 0. •0 0. 7:

53 1 -45 . C0 5.00 0.• Ol .C c o0. a9 o ,0.90.CC 10,0O0 ().' A O. PO C0.• f. 'C Co
47.50 '? 50 0.P8 ().-Cý .2 0.2 OcO
9-!-00 5.0 0.ep 0167 0).?2 0). 90

54 C 45.00 5.00 0.pl, 0.p9 o.89 O.9c
90-o0 10.00 0.86 0.80 o.99 o.q47.50 2. 50 O. 86 0,91 O..8e C,0. SC•95.00 5.00 0.86 0.92 0.89 0.89

53

~*~g ~, ~

0,I9



.I

DFINMITION OF {P3LUL-,&S IN COI.IPUWEB PRCG.RAN'

VARIABLE DiiF'NITION

A(IH) Value of iare.,.ete•r in a prior Beta density s(x;a,b)

for case n>:

AB a for Bayesian prior P(x;a,b)

ABC AC + BC

ABC Recurisive value of a w calculating F(a)

AWl Initial vw.ue for a when calculating ad hoc lower
confidence limits

IL Value of a. when ccmcinmtnrg a new prior donsity for
the vid h-,x method aftor a failu.'

AC Rt 4 version of TAC

B (1N1m) of parameter b in prior Beta density 3(x;a,b)

BB b fet Bayesian prior b(x;a,b)

BBG Pecaur.oivc ic.lue of b when calculating F(b)

BC I t 4 vonitun of IBC

BCLO5 ý3ayosiar, lower confidence limit for v=.05

CL110 i3yc.,an lowur confidence limit for t=, 10

BCL20 Ba•0yc.iaim lower confidence limit for o=.20

BP Value of L., when computing a new prior density for
Lhe ad hoc method after a failure

BWI Initial. value for b when calculating ad hoc lower
oonfidenice limits

CCLO5 Clasnical lower confidence limit for c=.105

OCL1O Classical lower confidence limit for oe=.10

CCL20 Classioal lower confidence limit for a=. 20

FAA3B ,Cozntribution of fractional portion for calculating
-5b)
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VARIABLE DEFINITION

FABG Contribution of fractional portion for calculating

FBBG Contribution of fractional portion for calculating

GA Ln [r(a)]

GAB Ln r(a+b))

GAM pr(a~sb)/f(a) p(b)

GAY±A r'(a)

GAIB p(a-ib)

GA•B rp(b)

GB Ln ,r(b)1I Number of failures I to date when generating test
sequenc e

1AC a in Classical O(x;a,b)

b for Classical ý(x;a,b)

11 Number of failures to date when calculating ad hoc
lower confidence limit

J Trial number

JJ Number of successes since the last failure

* Logical switch to deter:nina if simplified oalcalation
can be made to determine GA1

L Dimension counter for cases in ad hoc lower confidence

limit

M Case number fci. bequence generation

WI Case nunber for initial values of a and b

N(M) Number of trials in the Mth sequence

R(I,N) Underlying reliability

RN Random number uniform on [0,1]
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VARII,3M2 DXFINITION

T(V,J) Logical variable dienoting result of Jth trial in
Eth sequerce

WCL05 Ad hoc lower confidence limit, 0=.05

WCL10 Ad hoc lower confidence limit, a=.10

WCL20 Ad hoc lower confidence limit, k=.20
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COMPUTER PROGRAM

DIMENSION 4(4), R(4), RCLO5(3,1OO,
4)i RCLIO(3,0

00,4 )i

2CCL2C(?,lOCCh N(3) , W(,tO5( 3,10O,4,,2)t

-r10( 3.,00,41
2) , WJCL20( 3,1007

4 t2) 9$Z P59?)

INTEGER T(3910U)
RE4U2(5i) R

1 FORlAAT(5Fl0.?)

C
C SEQUENCE GENERATION

0O 99 M~1,3

2 RN = UpN(!tIPr,)
IF (kRN.LE.R(IiM)) GO Tq 3
T(M,J)= 0
1=I+l1
IF (I.GE.6) r.0 TO 99
IF ( J .GT.99 ) GO TO cc,
J=J+l
Go To 2

3 T(MJ
IF (JJ.GT'.99) GO TO 91)
J=J+1
GO TO 2

99 N(M)=J
C

DO 1q M=193

IAC= 0

NM =Nm
tiO 198 J=]1,NtA
IF ft(,j) . GT.0) GO TO 101
I BC I BC+
IF (lAC,.QE.j) GO TO 102
CCL05(14 ,J )=O.O
CCLl O( MJ kG.0
CCL2O(M MJI=.0
GO TO 8

101 IAC=IAC+I.
102 AC=IAC.

fHc=Ibc
ABC=AC*BC
GA=0.0

103 IF (AC.L"T.2.0) GO 70 104
ACr-A-1 .0
GA=GA+ALOG (AC)
GO TO 103

104 GBZ0.0
105 IF (fbC.LT.2.0) GO 7O 106

BC=FC-1 .0
GRGI3+AL-G(BC)
GO TO 105

10)6 GABZO.0
107 IF (ABC.LT.?.0) GO TO 108

tABC%4F3C-1.O
GARG4F ALOC'( ABC)
CC) Tq 10~7

lOR 01? rt 2.718 G r4()
AREA 0.0

Yi = .005
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I (A[ CA C .0ý-) CCO TI- lie
X X 01

GO T l 1cý
110 C CL. 0 ,J) X + .GO'
111 X X 4.01

ARE5A A!ýE4 + 'ýPAc'ý

11.2 C C 1.(~A 1 k *OO

+1 L 4 A.P21

I (A P A r:. 0) W T q 114

I1 C L JW II X + . C0

C -

c CAL C 1,1 A T1ON O' FVS I V L.OW"R C )Nr70 ENCE L- vI T

On 300 Mi= 1 t4

AABG = Ae B

GA = 0.0
G8 = 0 .0
GAB =0.0

202 IF (ABG.LT.2.0) GO TO 203
ABC A~rG - 1.0
GA =GA + At.OG(ABG)
GO Tfl 202

203 ABG =ABC, - 1.0 *950 AB *2
Ff; 1.0 r,771017*(ARG)+ 9P5*(R*f2

1-.67ý1421e*(Af~r'k) .: 22*'B;-0 .5:184729*
2(AfR(;x*5) + .25L2*( 'GB(76) )

204 IF (RF(;.LT.2.01 rO TO 2105
BRG RPR - 1.0
Gf3 GB9 + AL (IG ( 9BG,
GO Tfl 204

205 BBC, RfG - 1.0 +.PP~~f*?
FB 1..) .7 7 117 FARr,+9pPpr)oCýRr*

1 - AP76421 P*( B R .r uF3 82( 4i4 f .~42 1

2 1 1 PC,):*5) + - 2 0~ ,cG1b .4c?Q3 B RrG**7)
206 IF ( AABR G .LT .2 .U) r') -f 20-7

A A R P. = AslPt.(C - 1.0
AB= CAR + AIC~r,(AABRG)

GO TO 2C6
207 AABRC- AAqýG - 1.0

FAARP =1.0 - ~'f1*AAPrlt + .()858540*(AYR~rG**2)

2 .56847:c4(A4PRG:-S) + .?54520731(4APAý-71;c6)-
3 .0 ý,I i ýý *( A t 7)
60, = 2.718^,r~- (A -(G + fj))
GAM = 0 ,A ý r 4 ~AII/ A GRllfl,)
Y = CAM
DO 299 m 13
GAM V

NM NU~)

AABF'% = A;+ O
IF (T( M,JI) UGT.0) r,.n T9l 208
CAM G ) - * (A ý
B P P5 + 1.0
AARPP AA~ifi + 1.0
GO Ic- 20Q



208 CAM = GAM * (AARPIAR)AB = A& + 1.0
AABB = AARF + 1,0

209 AREA = 0.0
X = .005

210 PAREA = .01 * 0A44 * (X**•AR-lO)) * ((I.0-Xl*-(3BB-1.0)
1)

AREA - AR _A + fA .. .
1 i I4. E r C-, I P . .0 UJ.) 1 'C U 7L'1

X = X 1.01
GO TO 210

212 x = × +' .0o1RARFA-- x'(AB-I.OH * A .1- : -.
1)

APE- AREA + PAPr-A
If (At EA.LT. .10) -C) TO 21.2RCt1 0( ,J,MIA = X + .005

213 X = X 4 .01
RAREA = .01 ,* UL * (X**(AR-1.0)) * ((1.0-X)**(8B-1.0)

AREA AREA + RADEA
IF (AREA.LT..20) GO- TO 213BCL20(IV,,J,,MM) = X + . 005

'A8 CONT I NUP
299 CONT IN UF
30o CONT I NUE
C
C CALCULA71ON OF 4D HOC LOWER CODNFIDENCE LIMIT
c

00 400 m lt13
DO 3S9 mm 1,4
AWl A(MM)
BWI B(mm)L 0
00 396 K F ,10,5

II : 0
TT 0

Nm: N(M)

1<7 T .07 J--- TO :-01
AF I : J . "

fr, A' ýýO I

K Q;,:

X4 0

KS9 0
K 10 - .,
I F-( A W GT. 1. 0 G 0 7 0

WCL0.o( M ¶ J ,mpi ) 0

I TO 31;7
301 IF-F ( 1.GT.0 CO TO ?0-1

AW(,L0A•,,Z +1 =0o

IIF (KO.GT.0I GO 'C 302kW :A~ql + 1

GO TO 276;

I



30()2 C, AM 4M W ((4r~/
Aw AW + 1
?j TO 3?O

303 JJ JJ + I
IF (JJ.rE.k) O TO 304
IF(AW.LT.I.0) rqr Tn 30(5

GAM GAM • ((AW+RWI/AW)

GCn rp 3 90
3035 AW AW + 1.0r1 Tf 37n

304 KK 2 *K
IF (JJ.C•E.KK) I r) TO ?OA
1,F (K1.GT.0) ri TO ?05
AWl = (AWO+ýWT1/2.0
Ewl = (RWO+:W1)/2.0
AW = AWl + J - II
BW = BWI + 1!KI 1

GO TO 370

305 GAM = r•AM ((AW+RW)/AW)AW =AW + I

GO TO ?50
306 KK = 3 * K

IF (jJ.GE.KK) ril TO 3C1
IF (K2.GT.O) G7 -m 307
AW2 = (AW1+AWI)/2.0
BW2 = (Wl+F.wI)f2.0
AW = AW2 + J - I
BW = BW2 + IIK2 = 1

GO TO 370
307 GAM = GAM * (AW + FW)IAW

AW AW + 1.0
GO TO 380

30 KK = 4*K
IF (JJ.GF..KK) GO TO 310
IF (K3.GT.0) GO TO 309
AW3 = (kW2 + AWI)/2.0
ýW3 = (FW2+FRWI)/2.0
AW = AW3 + J - I!
BW = 863 + II
K3 = 1
GO TO 370

309 GAM GAM * (AW+BW)/AW
AW AW + 1.0
GO TO 380

310 KK =*K
IF (JJ.GE.KK ) GO To 312
IF (F4.GT.C) GO TO 311
AW4 =(AW3+AWI)/2,0
BW4 = (BW3+-fW!)/2.0
AW = AW4 + J - I!
BW = BWN4 + 11
K4 = 1
GO TO 370

311 GAM = *At * (AW+RW)/AW
AW A%4 + 1.0
GO TO 3FO

312 K K 6 * K~1
1IF (JJ.GE..KK) 1;l TO 314
IF (K5.GT.0) G.T TO 313
AW5 : (AW=+•WI 12.0
BW5 = (3W4+B'WI)/2.0
AW = AW5 + J - II
BW = BW5 + II
K5 = 1
GO TO 37C

313 GAM : GAY * (A4+BW)4AW
AW = 0W + 1.0
GO TO ?60

314 KK = 7*K

60



I F (JJ.Ev CE K T" 1
IF (K 6 .,7Tc f ~
AW6= A,5

AW = Al-46 +- J - I I
BWJ BIN6 + 11

GO TO ?7C

AW =AW + 1.0
GG TO --&0

316 KK= K
I F (j j C,[FVW) Cr Tn 31 R
I F K1(7 GT. 0 ) tfl TO 317
AW7 =(ýW(,+AWI /2. C
1W7 =(Fý6+ýiWT 12. c

A=. A.47 + ij-i
BW = ý7 + 11
K7 1
GO To 370

37 GAM nAm * (AW+9W) :::
AW =AW + 1.0

GO TO 370

320 KK = 10*K
I F ( JJ.GF.V KK T? ?20
IF (K8.GT.O) GCO To 3219
AW8 (AW7+8Wd /2.o
B8W a (PW7+'PWI)/2.0
AW = AW8 + J - 11
BW =BINS + 11

r K8 = 1
GO TO 370

3219 GAM G £AM * (A'W+BW)/AW
AW =AW + 1.0C
GO TO~ 380

322 WCKK ,JM~L 1 P(05M*KM
I r- (~JJ, GE Y) GO TO120(,2 MM
GO TO.G.0 397O32

30 AC, = 08ýl/.
BG9 = fW+lI1.
AW = AWQ + i W 1
GA = 0.0+ 1
K9 = 0.

3 G1 IF 370T2.)G T 7
AG AW + 1.0

GA G AIO( AJGýý,L) =RL1NM l
GO TO 3971

372 AG = AW .
FAG = 1.0 + .9707(W)+.

373 IF (AG.LT.2.O) G~o ToT 372.
AG = C- 1.0 (
GA3 =G + ALOG(AG)
GO TO 371

372 AG C - 11



2+ .251/F205*(BC,**6) -. 0514993*(BC,**7)
375 IF ( 4P6.LT.?.0j G-~) TO 376

ABC, ABG 1.0
GAB = AFl + ALOG(A%)
GO TO 37a

376 ABC ABC 1.
F:ARC = 1.0 C .771017*(AP&G) + qR9h'8540*(ABG**?)
1- .67b4218*(ABC-(-3) + . 328212*( \BG*"4) - .56Z14729*
1(ABC-,*5) + 2-?(P+ )- C514993*(A8G**7)
CAM 2 2.71 F?"1Cz AR-4C+~l II

380 AREA =0.0
x= .005

381 RAREA =.01. * GAM *(X**(AW-1.O)) *((1-X)**(BW-1.Ofl
AREA AREA, + RAREA
IF (kREA.c.E..05) GO TO 382
X = X .01
GO TO 321

382 WCL05(m,,J,VmL) X + .005

RAREA = .01 S-rA4 * (X**(AW-1.0)) ((1-X)**(BW-1.O))
AREA =AF--A + PPP~AIIF (AREA.CE. .10) GO TO 384

CC) TO 363

I.IF (AREA.GE..20) GO TO 386
386 WCL2O(M,J,MM,L) = X +.005
397 CONTINUF
398 CONTINUE
399 CONTINUE
400 CONTINUE
C
C PRINTING OF OUTPUJT
C

DO 439 M=1,3
WRITF(6 400F)

4005 FORMAT(IHl1 //If1XTll,'SIGNIFICANCE LEVEL .01

401 FORMAT I H ///X jý ýEU NC7-WiER ' 12ff)
WRITF.(6,402) R(1,M) , (20M) R(I3IM), R( M), R(5,M)

402 FOR-MAT(lH , d11NDEPLYING RELIABILITIES' ,5F5.2)
WRITE(6 4031

403 FORMiATIAHO,4TRIAL',T9,ITP.IAL',T44,'K=5 K=1011
WRITE(6 Z,041

404 FORMAT(H 'INUJMRER PFSULT A B CCLO5 't
1T371'F3CL05 WCLO5 WCLO50)
NM =N(M)
DO 498 J=1,Nm

405 FOPkMAT( iHO, T3,lI2,?lOIO92,Tl5,F:5.2,Tr22,F-5.2,T29,4F&.2)
DO 497 MM-" 4
WRITE(6i406d A(MM1), W('M),CCLO5iMl,J), 8CLOS(MJMM),
1WCLOS( M,J,WA,1) , WCLO5(M,.J,"4,2)

406 FORMIAT( IH ,T15,g'c5.2 ,T22,;:5.2,T29,1&r-5.2)
497 CONTINu8;:

WPITE(6,cdG3)

WPITF(6 ;:Q4)
504 F0P~T(iI-~ ,INIMPER P.FSULT A B CCL10 '

1T~37,'BCLlC WCL10 WCL10')
NM N(M)
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C" 598 .J~l NM

DO 597 M?'

1WCLLO( M 9J"A", 1) , WCLIO I ,Jm, N2 1
597 CONTINUE

SCGNTTNUE

DO) 699 M=I,l

WR ITEJt,6OO) *140r C 1 )

WR1TE4..(6 , 401)

WRITE(6 t6.04)
604 c:0R.MATHH , IM.3ER PESULT A b rCL2O '

1T379 IPC L2C, 20Lj2A0EWCL2O')
NM = N(m)
00) 698 J=!,N'A
WRITE(6,405) J, T(Mqi) ¶ A(l), 93(1), CCL2O(m,J)q

IBCL20(M,J7!) . ¶W'CL20(M,J,1,1)t ýWL20(M,JvI92)
00 697 mM4=2 4
WRITE(6,'O6i A(MM), R(MM),CCL2O(tV¾J), BCL2O(M,Jd¶M),
lWCL2O(m,J,M", ) , WCýL2OW,JAMM2)

697 C9NINLF.
69S CONTINUE
699 CONTINUE

END

DATA DECK(

.5 .5 .5.0.

.7 .7 .9 .9

.8 .9 .95 .95t)

45.0 90.0 47.5 95.0 5.0 10.0 2.5 5.0
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